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In Reply Refer To:
AESO/ES ' '
2-21-98-F-266 October 27, 1999

Michael W. Boardman, Colonel, U.S. Army
Garrison Commander, U.S. Army Garrison

U.S. Army Intelligence Center and Fort Huachuca
Fort Huachuca, Arizona

Dear Colonel Boardman:

This biological opinion responds to your request for consultation with the U.S. Fish and Wildlife
Service pursuant to section 7 of the Endangered Species Act of 1973 (16 U.S.C. 1531-1544), as
amended (Act). Your request for formal consultation was dated March 30, 1998, and received by
us on April 1, 1998. By mutual written agreement, the consultation period was extended to
October 29, 1999. At issue are impacts that may result from activities authorized, carried out, or
funded by the Department of the Army at and near Fort Huachuca (Fort), Arizona. These
impacts may affect the following listed species: Huachuca water umbel, Lilaeopsis
schaffneriana var. recurva; southwestern willow flycatcher, Empidonax traillii extimus, Mexican
spotted owl, Strix occidentalis lucida; lesser long-nosed bat, Leptonycteris curasoae
yerbabuenae; Sonora tiger salamander, Ambystoma tigrinum stebbinsi; and critical habitat
designated for the southwestern willow flycatcher and the Huachuca water umbel. Your March
30, 1998, letter also requested consultation on the American peregrine falcon, Falco peregrinus
anatum. The peregrine falcon was recently delisted (U.S. Fish and Wildlife Service 1999a),
removing the section 7 consultation requirement. Although not considered in this opinion, the
Service appreciates Fort Huachuca’s continuing commitment to the conservation of this species,
as demonstrated by planned conservation measures outlined in Appendix 1. Through a phone
call between Jim Hessil of your staff and Jim Rorabaugh of my staff on April 1, 1998, the Fort
also requested conferencing on Chiricahua dock, Rumex orthoneurus, proposed as threatened.
The proposal to list the Chiricahua dock was withdrawn during the consultation (U.S. Fish and
Wildlife Service 1999b); thus conferencing is no longer needed, and Chiricahua dock is not
further addressed herein.

The Fort requested concurrence from the Service that the proposed action may affect, but is not
likely to adversely affect, spikedace, Meda fulgida; loach minnow, Tiaroga cobitis; and Canelo
Hills ladies’ tresses, Spiranthes delitescens. The Service concurs with the Fort's determinations
for these species. Rationale for our concurrences is detailed in the "CONCURRENCES" section.
The Fort also requested concurrence on determinations that the action would not affect several
other species. Service policy is that we do not comment on agency "no effect” determinations




unless we believe the action would adversely affect a listed species or its critical habitat, in
which case the Service would request that the agency enter into formal consultation on species
adversely affected [50 CFR 402.14(a)]. Information available to us does not warrant such a
request in this instance. However, we recommend that the Fort maintain a complete
administrative record documenting the decision process and supporting information for “no
effect” determinations.

This biological opinion was prepared using information from the following sources: your March
30, 1998, request for consultation; the March 1998 biological assessment for the project [Science
Applications International Corporation (SAIC) 1998a]; a Memorandum of Agreement between
the Service and the Fort, numerous hydrological studies, discussion and correspondence with the
United States Geological Survey (USGS); and our files. Literature cited in this biological
opinion is not a complete bibliography of all literature available on the affected species, norisit
a complete review of the effects of military activities on these species. A complete
administrative record of this consultation is on file in our office.

The Service finds that activities proposed by the Department of the Army at and near Fort
Huachuca over the next 10 years are not likely to jeopardize the continued existence of the
Huachuca water umbel, southwestern willow flycatcher, Mexican spotted owl, lesser long-nosed
bat, or Sonora tiger salamander, and are not likely to result in adverse modification or
destruction of critical habitat designated for the flycatcher and Huachuca water umbel.

Incidental take statements are provided for all animal species except the southwestern wiliow
flycatcher. Note that this opinion is intended to provide comprehensive compliance with section
7 of the Act for most or all Army activities at and near Fort Huachuca. However, aspects of the
Fort’s activities not described in the “Description of the Proposed Action” and not evaluated in
the “Effects of the Proposed Action” herein are not covered by this opinion.

Because of the length and complexity of this opinion, a Table of Contents is included on the
following pages. A summary of the biological opinion appears as Appendix 2.
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CONSULTATION HISTORY
Previous Consultations and Relationship to this Biological Opinion:

The lesser long-nosed bat, listed in 1988, was the first listed species known to commonly occur
at Fort Huachuca. Listing of the bat generated a need for section 7 consultation. Since that
listing, the Service and the Army have conducted section 7 consultation on numerous projects
at Fort Huachuca (Table 1). Consultations are listed chronologically, from most recent to
oldest, and only documents issued by the Service are described. All but one of these
consultations were informal. The single formal consultation was completed January 18, 1991,
with the issuance by the Service of a non-jeopardy biological opinion on the effects of
proposed prescribed fire on the lesser long-nosed bat on the South Range of Fort Huachuca
(Table 1). '

From 1988-1993, consultation on listed/proposed species was often combined with review of
National Environmental Policy Act (NEPA) compliance documents. Since 1993, consultations
have often taken the form of concurrences by the Service on determinations by the Army that
their activities would not effect, or would not adversely affect listed species. As more species
were listed in the area (Mexican spotted owl - 1993; southwestern willow flycatcher - 1995,
Huachuca water umbel, Sonora tiger salamander, and Canelo Hills ladies’-tresses - 1997), the
need for consultation grew. The need for a programmatic consultation on all military activities
authorized by Fort Huachuca was recognized as early as mid-1989 (see the Service’s July 13,
1989, letter to the Fort - Table 1); however, as consultation workloads increased, this need
became greater and more clear. Work began on development of a programmatic biological
assessment in 1995. This process culminated in a draft programmatic biological assessment in
August 1997 and a final document (SAIC 1998a) in March 19938. ‘

The Service, in a letter dated May 12, 1998, informed the Fort that all materials needed to
initiate consultation had been received and that formal consultation had been initiated with
receipt of the Fort’s request for consultation, dated March 30, 1998. The letter also indicated
that a biological opinion was due to Fort Huachuca by August 13, 1998, Extensive
coordination between our offices occurred during the consultation process, including frequent
telephone conversations and exchange of electronic mail, including exchange of portions of the
draft biological opinion for informal review and comment. Coordination meetings were held at
Fort Huachuca on June 29, July 15, 1998, and April 23, 1999, among Fish and Wildlife
Service and Army staff. Beverly Ohline of the Department of Interior’s Regional Solicitor’s
Office in Albuquerque also attended the July 15 meeting. A Memorandum of Agreement
(MOA) was drafted at the April 23, 1999, coordination meeting (Appendix 1.) This MOA
committed the Army to developing and implementing an Army Water Resources Management
Plan, working with others in the Sierra Vista area on development and implementation of a
regional water resources management plan, and to implement comprehensive mitigation
measures for all listed species addressed in formal consultation herein. The consultation was
extended by mutual agreement to October 29, 1999. An electronic early draft of the
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biological opinion was sent from our Phoenix, Arizona office to Fort Huachuca in August
1998. Comments on the early draft were received from Fort Huachuca in a letter dated
October 5, 1998. A second draft opinion was sent to Fort Huachuca from the Service’s Region
2 Office in Albuquerque in a correspondence dated August 3, 1999. Comments on this draft
were received from Fort in a letter dated September 3, 1999. This biological opinion reflects
the comments of Fort Huachuca as expressed in that letter and during extensive coordination
through the consultation process. The MOA was signed by the Service concurrently with this
biological opinion.

BIOLOGICAL OPINION
DESCRIPTION OF PROPOSED ACTION

The action evaluated in this opinion includes ongoing and planned military operations and
activities at and nearby Fort Huachuca, including the airspace currently used by the Fort, for
10 years from the date of this opinion. In addition to military training and operations, the
proposed action also includes recreation and resource management, such as fire suppression
and prescribed fire, public use areas and restrictions, and wildlife and fisheries management on
the installation. Much of the following discussion was taken directly from SAIC (1998a).

I ocation and Setting

Fort Huachuca is comprised of approximately 73,272 acres located west of the San Pedro
River and the City of Sierra Vista in Cochise County, southeastern Arizona, approximately 75
miles southeast of Tucson and eight miles north of the Mexican boundary. The Fort includes
semi-desert grasslands and Chihuahuan desertscrub on the bajada at the base of the Huachuca
Mountains, as well as the forested east slope of the Huachuca Mountains from approximately
Tinker Canyon on the south to the northern end of the range.

Military Operations and Training

Fort Huachuca is divided into three training ranges (South, West, and East) and a cantonment
area. Each of the three ranges are further subdivided into training areas. A total of 26 training
areas occur on the three ranges (Figure 1). The operational baseline at Fort Huachuca is
comprised almost entirely of intelligence and communications systems, research, development,
testing, and training; these activities account for nearly 95 percent of training range use. Other
military activities on the installation include field training exercises, aviation activities, small
arms qualification and training, vehicle maneuver training, and administrative and support
activities.
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Intelligence and Communication Systems

The majority of operational testing and training at Fort Huachuca is related to intelligence and
communications systems. Units are engaged in the development and testing of various types of
electronic equipment (see Appendix E of SAIC 1998a for detailed descriptions of these units).
These units are also involved in training soldiers in the use of this equipment in classrooms and
field exercises.

Intelligence and Electronic Warfare Equipment Training and Testing

A major mission at Fort Huachuca is the testing of intelligence and electronic warfare
equipment and training of soldiers on intelligence operating procedures requiring realistic
placement of intelligence systems over wide areas. Equipment is stationed at various Army
Security Agency (ASA) sites across the installation and off-post to test the capability of
electronic systems to operate under a variety of geographic and atmospheric conditions. These
sites constitute a network of approximately 2,400 on-post and 675 off-post markers (see Figure
2). Training and testing is conducted by dispatching intelligence and electronic warfare
equipment to a selection of ASA sites that meet the requirements for training to be conducted.
On-post sites are located across the instaliation along existing roads and trails and previously
disturbed areas. Off-post sites are usually located within the road right-of-way shoulders along
several highways in Cochise and Santa Cruz counties. The remaining off-post sites are located
in previously disturbed areas.

At the time of training, vehicles and personnel can be deployed to any combination of ASA
sites but most remain on Fort Huachuca. Training sites generally consist of one to two vehicles
with four to six support personnel and up to approximately 20 students. On rare occasions,
training activities can be as large as 20 vehicles, 50 support personnel, and 60 to 70 students.
Types of equipment include electronic, computer, or radar imaging systems. The vehicular
components of the intelligence training systems can consist of military five-ton trucks, heavy
duty four-wheel drive vehicles, and on very infrequent occasions, tracked vehicles. These
vehicles are either equipped with an electronic equipment shelter or used to transport soldier-
transported systems and operators. These vehicles are driven to the site and parked in pre-
determined areas while operations are underway. No off-road vehicle travel outside previously
established parking areas or designated sites is authorized. Vehicles must either remain on
established roads or trails or can park adjacent to the road or trail in a previously disturbed,
designated area at each ASA site. Tracked vehicle movement is not authorized outside of the
installation and is confined to existing roads and trails in training areas Bravo, Charlie, Delta
and Foxtrot (B, C, D, and E on Figure 1) on the East Range. Tracked vehicles are sometimes
used outside the installation, but on these occasions they are transported to the site on trailers.
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If necessary for the test, they are off-loaded and remain stationary. During no test do they
maneuver outside the installation.

Several types of transmitting antennae are used, from small vehicle or system mounted whip
antennae, to ground mounted antennae that can be raised to a height of 65-80 feet. At each site,
antennae(s) may be erected consisting of driving metal or wooden stakes into the ground 12-18
inches for the attachment of guywires. Most exercises last for no more than ten to eleven days
with 18 daily hours of operation, but activities may last as long as 90 days. On occasion some
training can require groups of students to conduct limited dismounted exercises during
day/night operations. This training can require 30 to 50 students to walk cross-country to other
predetermined Iocations or ASA sites. Training sites located in or near protected agave
management areas found in training areas Lima, Mike, and portions of Hotel, India, Tango,
Victor, Whiskey, X-Ray, and Yankee adhere to special use restrictions. These restrictions
stipulate that:

a. no firing of blanks or pyrotechnics will occur within 0.25 miles of protected agave
management areas;

b. training and test sites will not be used by personnel on foot uniess the activity has a
Range Control approved plan for fire suppression and minimal fire fighting equipment;
and

c. Night operations are prohibited from July 1 to October 31 in protected agave
management areas.

Military trainers and civilian testers who fail to comply with these measures of protection may
lose their privilege to train or test in these areas at the discretion of the Range Control Officer.

Communications Systems Training and Testing

Another major mission at Fort Huachuca involves radio systems training and testing. The
physical components of the systems under training consist of a variety of satellite, troposcatter,
high-frequency, and microwave equipment to provide communications support. Portable
equipment is moved on military five and two ton vehicles pulling a wide variety of generators,
antennae, and trailers. During training, vehicles and personnel are deployed to a variety of
preexisting sites across the instaliation. Typical exercises last from seven to 14 days with 24
hour operations. Each field unit may utilize up to approximately 40-80 vehicles, 50 generators,
12 communications shelters, and 80 to 100 soldiers per site, but generally as little as three
vehicles and nine soldiers at each relay site. The maximum area covered by a unit during
training is approximately 40 acres with 13 remote site locations per exercise. Large bivouac
exercises occur in predefined areas used repeatedly for such activities with relay sites located
across the installation. Predefined bivouac areas often include permanent structures and
concrete pads for repeated bivouac establishment. Remote relay sites are located all across the
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installation. Sites selected for use across the instaliation must be approved by Range Control
prior to use. Range Control may restrict the use of certain areas during high fire potential
seasons and enforces the previously-discussed special regulations for protected agave areas (see
above). '

Two types of larger exercises are also conducted, including Battalion and Brigade. Battalion
level exercises involve 400-500 personne! in which approximately 200 vehicles are used with
46 such exercises conducted every year. Brigade level exercises involve 1,000 to 1,200
personnel with approximately 500 to 600 vehicles used in such operations with 23 such
exercises conducted each year. There are no set timelines for testing activities. Tests are
conducted year-round, and might last 24 hours per day, seven days per week, for months at a
time. These activities occur at similar sites to those mentioned previously for communications
training. Range Control may restrict the use of certain areas during high fire potential seasons
and enforces the previously-discussed special restrictions for protected agave areas.

AVIATION ACTIVITIES

Aviation activities at Fort Huachuca include fixed-wing piloted aircraft training, rotary-wing
piloted aircraft training, unmanned aerial vehicle (UAV) testing and training, and unmanned
drug surveillance balloon operation. Most aviation activities occur at Libby Army Airfield
(LAAF), a military-civilian joint-use facility located along the northern boundary of the
cantonment area. The LAAF supports military aircraft involved in test and training programs,
troop movements, and standard military, commercial and private travel operations. Three
runways, several taxiways, aprons, and parking areas for fixed and rotary-wing aircraft cover
the largest portion of the airfield area. Air operations are sustained by numerous support
facilities which include a flight control tower, a navigational aids building and airfield
operations building, an airfield fire and rescue station, utilities support structures and storage
buildings. Air space used by UAVs at Fort Huachuca and restricted airspace currently used by
the installation is shown in Figure 3. Flight corridors and other aviation-related training areas
at Fort Huachuca include:

a C-5A aircraft training mock-up (training area Victor) - a concrete platform depicting a
C-5A aircraft cargo bay used to simulate cargo loading;

an emergency helicopter landing area (training area Victor);

helicopter landing areas for proficiency and emergency operations (training areas
November, Romeo, India, and Kilo);
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the Hubbard Assault Airstrip (training areas Bravo and Delta) - a dirt assault
strip/landing zone, surveyed and approved by the U.S. Air Force, which can
accommodate C-130 aircraft (2,200 x 5,250 feet),

the Hubbard Drop Zone (training areas Charlie and Delta) 2,800 x 5,600 feet;
the Humor Drop Zone (training area Bravo) 2,700 x 5,450 feet;

the Havoc Drop Zone (training areas Charlie and Delta) 2,800 x 5,600 feet; and
the Hyena Drop Zone (training area Echo) 1,000 x 1,000 feet.

Approximately 70,155 aviation evolutions (each landing or departure counts as one evolution
each) occurred at LAAF between September 1996 and August 1997, Military operations
included approximately 50,651 evolutions or 72 percent of all activity (of these 50 percent
were jet and 50 percent were propeller). General aviation accounted for approximately 11,015
evolutions or 16 percent of all activity. Commercial air traffic accounted for approximately
8,489 evolutions or 12 percent of all activity.

Approaches to LAAF are considered Class D Airspace since the facility contains a2 manned
operating control tower. The airport's airspace includes a horizontal radius of 4.3 statute miles
of the airport, extending from the surface up to 7,200 feet mean sea level. Aircraft are not
permitted to enter the airspace until the Air Traffic Control tower is contacted for clearance to
do so. During the time the tower is closed, the airspace reverts to Class G, or uncontrolled
airspace.

Restricted areas contain airspace identified by an area on the surface of the earth within which
the flight of aircraft is subject to restrictions. If the restricted area is active, the air traffic
control tower having jurisdiction over the airspace needs to authorize clearances to aircraft
that cannot avoid the restricted area, unless the aircraft is on a previously approved altitude
reservation mission or is part of an activity within the restricted area. If the restricted area is
not active and has been released to the controlling agency (FAA), the air traffic control facility
will allow aircraft to transition through the airspace without issuing special clearances. Four
restricted areas, R-2303A, R-2303B, R-2303C, and R-2312, are located in the vicinity of
LAAF. Flight operations originating at LAAF (i.e., helicopter and unmanned aerial vehicle
operations) utilize only small portions of this airspace.
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Fixed-Wing Piloted Aircraft Training

No military fixed-wing piloted aircraft training activities originate at Fort Huachuca. However,
Fort Huachuca authorizes use of airspace and facilities at the installation by other Department
of Defense (DOD) agencies for proficiency testing and training during exercises originating at
other installations. The following summary discussions represent aviation activities which
utilize Fort Huachuca airspace or facilities during training or testing operations.

Individual pilot proficiency training for the U.S. Air Force and U.S. Air Force Reserve is
conducted in Fort Huachuca airspace and at LAAF facilities. The most common aircraft is the
ground attack A-10 aircraft flown out of Davis-Monthan Air Force Base in Tucson. These A-
10s averaged 18,885 flight evolutions at LAATF for calendar years 1988-1993, for an average
of 37 percent of the annual military activity at the airfield. This training consists of low altitude
touch-and-goes (simulated aircraft landings and take-offs where aircraft are flown to LAAF
and make approaches to the airfield, simulate a landing, and depart without actually grounding
the aircraft).

The Arizona Air National Guard and Missouri Air National Guard use Fort Huachuca airspace
and LAAF facilities on a continuous basis for individual proficiency training for pilots. The
Arizona Guard 162nd Fighter Group, headquartered in Tucson, uses LAAF for instrument
approach procedures, missed approach procedures, instrument departure procedures, and
touch-and-go takeoffs and landings. Most training is conducted using the Lockheed C-130
aircraft, a four-engine turboprop powered tactical transport. Other similar turboprop
transports, such as the two-engine Transall C-160, are used by some training units. Aircraft of
both guard units have used LAAF for an annual average of 21,400 flight evolutions, or
approximately 42 percent of the annual military activity at the airfield.

Drop zones on the East range and the Hubbard Landing Zone are used by the Arizona and
Missouri Guard units as training flight destinations/objectives where actual airdrops or
landings can be practiced. The Hubbard Landing Zone provides tactical airlift crews a rare
peacetime opportunity to land and takeoff from a dirt runway. The Hubbard Landing Zone is
presently used by each training aircrew for four landings and takeoffs during the class period.

Annual operations for the landing zone are approximately 720 evolutions.
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Rotary-Wing Aircraft Operation and Training

Most rotary-wing aircraft operations occur at LAAF. On occasion, rotary-wing operation may
occur at the various helicopter landing pads across the installation and at the Black Tower
UAV complex on the West Range. Typical rotary-wing aircraft operations originating from
Fort Huachuca include departure from LAAF upwards to approximately 8,500 feet above mean
sea level and subsequent cross-country travel throughout Arizona to other military installations
and destinations. Rotary-wing traffic adheres to existing restricted airspace regulations.
Helicopters are required under FAA regulations to be operated in a safe manner. Three
helicopters are currently in operation at Fort Huachuca. They are primarily operated at 3,500
feet above ground level, but may be operated at any elevation that is safe. Joint Task Force 6
helicopters take off and land at Fort Huachuca; JTF6 pilots receive briefings on installation
regulations prior to take-off. JTF6 flights occur approximately 20-25 days annually and
include low-level flights along the Mexico border, but not on Fort Huachuca.

Unmanned Aerial Vehicle Testing and Training

In general, UAVs are large radio-controlled aircraft that have a 20-30 foot wingspan and are
approximately 20-30 feet long. Fort Huachuca currently supports the operation of two UAV
projects: Pioneer and Hunter. These UAVs have standard flight elevations of 3,500-4,000 and
6,500-7,000 feet above ground level respectively during testing and training activities. The
minimum altitude at which UAVs travel (excluding take off and landing approaches) is 1,000
feet above ground level. UAVs generally operate above the West Range and to the west of Fort
Huachuca (Figure 3). The UAV Training Center on the West Range provides support to the
Pioneer UAV Training Site. This training is conducted at the Black Tower Complex
approximately six miles west of the cantonment area on the West Range. The mission is to
train UAV operators for the U.S. Army, U.S. Marines, and U.S. Navy. Operational
proficiency training involves field exercise activity by the active duty operational Army units
located at Fort Huachuca and the combined services UAV training. The training center
operates on the West Range from approximately 5:00 AM to 4:00 PM with infrequent night
operations. They use equipment such as UAVs, ground control stations, five-ton trucks,
mobile power units, and antennas.

Flight tests involve take-off from the Fort Huachuca UAYV complex on the West Range and
travel westward to the Canelo Hills and Altar Valley target areas. Within the two target areas,
accurately surveyed ground points are marked with stee] reinforcing bar rods as potential target
vehicle parking spots. These temporary markers are placed at each target site so vehicle drivers
can locate the area. During the flight tests, five or six trucks may be positioned at fixed
stations within each target area for up to four hours at a time. The target vehicles used are
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generally two-ton trucks (two each), and four-wheel drive pickup trucks (eight each). No off-
road travel by vehicles is authorized. Target vehicles are provided with shovels and fire
extinguishers.

Other activities conducted by UAV facilities involve flight tests of UAY systems requiring
moving and fixed imagery targets. The last such operation was conducted in 1992 when areas
beyond the Fort boundaries were used. At present one such operation is planned for June 2000.
Typically, the activity is broken into two parts:

Launch and recovery of the vehicles from training areas India and Juliet (Hubbard and
Rugge-Hamilton sites) which does not involve a large number of vehicles or
personnel.

Imagery targeting which involves the creation of imagery targets for the UAV’s such as
command posts, tank personnel, etc.

The activities are located across the East and West ranges at previously determined sites. The
number of personnel per target positioning can range from five to a maximum of 90. Each unit
spends one to two days in each area and then may be replaced by another detachment. The
movement of vehicles is confined to existing roads and trails, with some occasional off-road
foot traffic activity. The number of vehicles in an area at a given time is approximately 18 per
exercise. Rocket-assisted takeoffs (RATOs) occur at Pioneer and Rugge-Hamilton airstrips.
The noise generated by the takeoff rockets ranged from 76 to 93 dB. Due to the expense of the
equipment, RATOs generally occur less than 10 times a year at the installation.

Unmanned Drug Surveillance Balloon Operation

In 1987, an AEROSTAT Drug Surveillance Balloon became operational in the southern
portion of the South Range. The blimp-type balloon is ground tethered and is an aerial
platform for radar equipment used to detect aircraft illegally entering the U.S. It provides radar
data for U.S. Customs, the DOD, and the FAA. It operates year round, 24 hours per day,
within approximately 23 acres of training area Y on the South Range. Airspace used for the
AEROSTAT balloon is shown in Figure 3. This airspace is restricted only for AEROSTAT
activities.

FIELD TRAINING EXERCISES

Fort Huachuca is used for training by various Fort Huachuca operational units and Fort
Huachuca partner organizations. All training activities requiring use of range facilities are
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scheduled, coordinated, and controlled through the Range Control. Field training exercises
consist of land navigation, patrolling and tactics training, individual development training, and
vehicle maneuver training.

On occasion, locations across the area are utilized by training units for setting up bivouacs
containing sleeping, mess, and other related facilities for the execution of field training
exercises. Specific bivouac areas vary from exercise to exercise and do not aiways coincide
with existing ASA sites. Use of any site must be requested a minimum of 21 days in advance
from Range Control.

No vegetation clearing is authorized during the establishment of a bivouac. Holes can only be
dug into the ground with prior permission from Range Control. Concrete pads in some
permanent bivouac areas are used for cooking purposes to prevent waste water from seeping to
the ground in case of spills.

There are approximately 10 established bivouac areas on the installation. These sites are used
on a more frequent basis for the larger scale communications testing and training activities.
These larger bivouac areas (40 acre) are maintained as permanent areas of repeated use so as to
minimize the need for additional large set up areas.

Land Navigation

Land navigation involves the training of personnel to accurately navigate the terrain on foot
and locate pre-established sites and locations. Land navigation exercises typically involve
approximately 15 to 20 personnel and four to five vehicles for transportation of personnel to
and from the field. Operations generally last for one day from morning until evening and are
conducted year round except in protected agave management areas. There is no live fire, firing
of blanks, or pyrotechnics permitted. There are two existing land navigation courses on the
installation:

Land navigation course in training area Uniform consisting of 44 surveyed concrete
points with ASA markers.

Land navigation course in training area Mike consisting of 58 surveyed concrete points
with ASA markers.

Additional land navigation training is conducted across the installation on the West and South
Range. This training is similar to that which occurs on Land Navigation Courses. Vehicles are
used to transport personne! to and from the field and are kept on existing roads, trails or



24

parking areas at all times. There is no live fire, firing of blanks, or pyrotechnics permitted.
Activities are conducted during day and night times, except within protected agave
management areas where night operations are prohibited from July 1 through October 31.

Patrolling and Tactics Training

Patrolling and tactics training occurs across the South and West ranges. The exercises, which
generally last three days, are conducted every month of the year. Approximately 43 personnel
are involved in the operations each month. Ammunition used during these operations include
pyrotechnics, smoke, and M16A2 blanks.

In these training exercises, soldiers maneuver on trails and cross-country. They occasionally
dig holes about five inches deep to bury sensors near the trails and major roads. All vehicles
used during this training are kept on existing roads and trails.

Training may take place during the day or at night. No firing of blanks or pyrotechnics can
occur within 0.25 mile of protected agave stands. Firing of blanks is also prohibited if it is
determined by Range Control or the Fort Huachuca Fire Chief that a fire hazard exists.
Activities are conducted during day and night times, except within protected agave
management areas where night operations are prohibited from July 1 through October 31.

Individual Development Training

Several individual development training facilities are located on the South and West Range and
within the cantonment area including:

a rappelling tower (Training area Tango) - A two-level tower platform used for
rappelling practice;

a rappelling cliff (Training area Quebec) - Cliffs located in Garden Canyon which
vary in height from approximately 70 to 100 feet;

a rope bridge Training Site (Training area Victor) - An open area with four upright
telephone pole tops, approximately four feet high;

a Leadership Reaction Course (Training area Uniform) - Eight stations, each
depicting a situation which requires the negotiation of obstacles by an expedient means;
and

a Demonstration Hill (Training area Kilo) - May be used to conduct various types of
demonstrations.
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These permanent facilities are used to train personne! from a variety of host and partner
organizations

Vehicle Maneuver Training

Vehicle maneuver and driver training activities occur across the installation on various existing
roads and trails. The majority of all vehicle maneuver training consists of wheeled-vehicles
with occasional tracked-vehicle training. Wheeled-vehicle training maneuvers can include
attaching and detaching trailers, loading and unloading equipment, and driver training across
the installation. All maneuvering activities are confined to the existing roads and trails.

Oversized vehicles are restricted to roads; whereas light vehicles can use roads and trails. A
trail is defined as a route that is maintained periodically. No cross country maneuvering or
other use of existing off-road maneuvering lanes occurs or is planned during the timeline of
this consultation. All existing and planned operations will adhere to the following regulations.

Follow Fort Huachuca Regulation 385-8, Safety - Range and Training Area Operations
(19 October 1994);

Follow guidelines set forth in the Installation Spill Contingency Plan - Fort Huachuca,
Arizona (20 December 1996); and

Submit Fort Huachuca Form 1155 (REV), 1 Aug 93 through appropriate channels for
approval prior to commencement of maneuvers which require access to the East.
Range.

Off-road vehicle travel is not authorized at any location on Fort Huachuca. Training areas
Charlie and Delta (East Range) contain the only locations where off-road vehicle use may
occur at Fort Huachuca during the life of the project. These locations comprise approximately
5,172 acres designated for off-road maneuvering lanes. No off-road activity has occurred
since 1994. For the purposes of this consultation, no off-road vehicle use is proposed. The
Arizona Guard may propose off-road vehicle training in these designated areas. If sucha
proposal is made, it would be the subject of separate section 7 consultation, or as an
amendment to this biological opinion.

Live Fire Qualification and Training

Most live fire activities take place on weapons qualifications ranges in training area Tango.
Maximum ammunition and associated noise levels used on these ranges are listed (Table 2).
Locations of these firing ranges and their associated safety fans are provided in Figure 4.
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Under appropriate conditions, tracer rounds are permitted on all live firing ranges with the
exception of Ranges 2, 3, and 4.

Small Arms

Small arms qualification and live fire at Fort Huachuca occur only on nine of the 17 existing
live fire ranges in training area Tango. Firing ranges are used for personnel qualification and
training throughout the year. Live fire does not take place at night on ranges 2, 3, and 4 during
the period July 1 through October 31.

Artillery And Mortar

The East Range contains several surveyed firing points usable for mortar and artillery firing
into Impact area Zulu, These points support 60 & 80mm mortar, and 4.2-inch mortars,
utilizing high explosive, illumination, smoke, and weapons piercing rounds for training. Use of
areas outside of the preexisting firing points which are requested for use must be surveyed to
5th Order (1/1000) accuracy with accompanying environmental analysis prior to submission to
Range Control for approval.

Training activities which include use of the East Range for mortar firing must carry sufficient
fire suppression equipment at all times in the event of a fire. Range Control regulations also
require observation personnel to maintain constant watch during training activities for
accidental fires resulting from mortar use on the East Range.

ADMINISTRATIVE AND SUPPORT ACTIVITIES

The administrative and support activities performed at Fort Huachuca are those activities
associated with the day-to-day operation of the installation and the ranges, inclusive of those
activities performed by USAIC&FH, the directorates, and partner organizations. Several
administrative and support organizations exist at Fort Huachuca to support the installation’s
ongoing role as a major Army testing and training installation. Personnel from these
organizations are located in the cantonment arca.

The U.S. Army Garrison at Fort Huachuca includes the Command Group; Protocol Office;
Public Affairs Office; Chaplain Activities Office; Inspector General; Office of the Staff Judge
Advocate; Joint Planning Group; Office of the Chief of Military Intelligence; the Directorate
of Installation Support (DIS); Resource Management; Public Safety; Programs for Community
Activities; Human Resources; Information Management; Contracting; Operations; Training
and Doctrine; Evaluation and Standardization; and Combat Developments. The Garrison also
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Table 2: Firing Range Descriptions

Range Range Utilization Maximum  Maximum
Ammo Noise Level
Permitted At Firing

Point!
Range 1  Currently inactive NONE N/A
Range 2 M-16 Rifle Zero Range with 32 firing points anda  5.56mm 156 dbP
target width of 100 meters.
Range 3  Small bore multi-purpose range with 16 firing 5.56mm 156 dbP
points, and 75 meters maximum range.
Range 4  Pistol range complex consisting of a competition .45 cal 162 dbP

firing range with 25 firing points and target
distances at 25 and 50 meters (Range 4A), and an
U.S. Army Standard Pistol Qualification course
consisting of four firing points with target
distances from 7 to 31 meters (Range 4B).
Range 5 High explosive hand grenade range with 8 firing M67 FRAG 171 dbP

points. (ONLY)

Range 6  Fifty firing points and six firing lines from 100 to 7.62mm 159 dbP
1,000 yards.

Range 7  Currently inactive NONE N/A

Range 8  Automated record fire range with 10 firing points 5.56mm 156 dbP
and target distances from 50 to 300 meters.

Range 9 Range 9A serves as a multi-purpose machine gun .50 cal, 160 dbP

range with four firing points, Range 9B is used for 90mm
recoilless rifles.

Range 10 M-79 and M-203 grenade launcher range. High 40mm 154 dbP
Explosive (HE) cannot be fired on this range.
Range 11 Currently inactive NONE N/A
Range .50 caliber, 7.62mm and 40mm live fire weapons 120mm, .50 160 dbP
12A range. HE ammunition cannot be fired on this cal
range.
Range Tank gunnery range. HE ammunition cannot be NONE? N/A
12B fired on this range.
Range Tank gunnery range. HE ammunition cannot be NONE? N/A
12C fired on this range.
Range 13 M-16 marksmanship record fire range with 16 5.56mm 156 dbP
firing positions and targets from 50 to 300 meters.
Range 14 Currently inactive Squad attack course NONE N/A
Range 15 Currently inactive Platoon attack course NONE N/A

1. Based on impulse noise levels and do not represent steady noise or time-weighted average (SAIC 1998a)
2. There is no tank gunnery firing currently authorized at Fort Huachuca.  Source: Ziltgens 1991; SAIC 1998a
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includes a Department of Tactics, and Intelligence and Military Science. These offices support
more than 40 commands, agencies, and activities which reside across the installation. Each
organizational element may contain additional divisions, branches, and sections. The offices
and directorates are primarily located within the cantonment area.

RECREATIONAL ACTIVITIES

Southeastern Arizona is a popular destination for local visitors, as well as national and
international travelers. The San Pedro Riparian National Conservation Area (RNCA), the
Scenic Railroad, Coronado National Forest, Coronado National Memorial, Ramsey Canyon
Preserve, and other unique tourist and recreational attractions further enhance visitor interest
in the area. Current recreational use in the Sierra Vista area is most concentrated in areas just
outside the Fort such as Ramsey and Carr canyons and the San Pedro RNCA (SAIC 1998a).
Garden, Huachuca, and Scheelite canyons are additional popular recreational sites located
within installation boundaries. In 1995, approximately 30,000 birders visited these canyons
(SAIC 1998a). With the development and future opening of Karchner Caverns State Park,
recreational interest throughout the area will continue to grow with an emphasis on scenic,
natural and cultural resources.

Recreational Activities at Fort Huachuca

Recreational use of Fort Huachuca lands has increased in recent years along with the general
increase in tourism throughout the Cochise County area. Fort Huachuca is an open post and
areas outside the firing ranges and impact areas are typically available for recreational
activities. The variety of natural and recreational resources in the Fort Huachuca area,
especially for bird watching and hiking, suggests that interest in these resources will continue
to grow. Popular activities at the Fort include bird watching, hiking, horseback riding, golfing,
fishing, and hunting. Public access to recreational areas may be prohibited by the Range
Control officer due to ongoing training and testing activities, or fire hazard. As a result, some
or all of Fort Huachuca may be closed to recreational activities on any given day.

Hunting and Fishing

Mule deer, white-tailed deer, pronghorn, javelina, and mountain lion are historically the big
game species hunted at Fort Huachuca. Hunters also have the opportunity to hunt three species
of quail and two species of dove. There are 30 hunting management areas on Fort Huachuca.
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Fort Huachuca hunting seasons and bag limits are set in coordination with the Arizona Game
and Fish Department. Hunting regulations are provided in Appendix F of SAIC (1998a).

There are 16 ponds (approximately 32 acres) located on post. Seven of these ponds are stocked
with trout if water conditions are favorable (Figure 5). Golf Course and Gravel Pit ponds may
be fished 24 hours per day, year round, with the proper permits. All other ponds open to
fishing, may be fished between 0500-2100 hours with some additional restrictions. Garden
Canyon Creek is closed to fishing. The use of salamanders as bait is prohibited by the Arizona
Game and Fish Department in Cochise County west of the San Pedro Pedro River and south of
State Highway 82, including Fort Huachuca. The number of permits issued for hunting and
fishing on the Fort has decreased in recent years. Typically the Sportsmen Center at Fort
Huachuca issues 1,300 permits by August. In 1997 only 798 permits were issued by August.
This decrease may be attributed to the drought in 1996, and thus fewer fishing permits issued
(SAIC 1998a).

Hiking, Camping, and Sports

There are several camping and picnicking areas on Fort Huachuca. Figure 5 shows the location
of these areas. They include:

Lower Garden Canyon picnic area which has ten sites with tables and grills and
is open to self-contained recreation vehicle and tent camping. The area includes a
comfort station, playgrounds, and a ramada for protection from the sun and rain.

Middle Garden Canyon picnic area which has picnic tables, grills, a playground,
and ramada. |

Upper Garden Canyon picnic area which has picnic tables, grills, a playground,
and ramada.

Golf Course Pond which has 12 picnicking sites with tables, grills, and ramadas
RV camping is permitted and a comfort station and softball field are located on site.

Apache Flats Recreational Vehicle (RV) Park which has 50 spaces for RVs with
electricity, picnic tables, grills, tenting spaces, and a dump station. Water is available at
50 spaces.

Split Rock cabin.

Garden Canyon cabin.

Sportsman Center campground which has 24 hookups for RVs, ramadas, picnic
tables, and grills.

Garden and Huachuca canyon areas offer wooded sites for picnicking away from the main
post. Reservoir Hill offers a spectacular view of much of the San Pedro Valley. The golf
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course pond area provides a variety of recreational opportunities. Camping on post is permitted
only in designated campgrounds and mountain areas are accessible only during the day.
Approximately 45 miles of hiking trails are available on the Fort. Some of these connect with
trails on the Coronado National Forest and provide hiking access to other portions of the
Huachuca Mountains including the Miller Peak Wilderness Area.

Recreational rock climbing and rapelling is prohibited. An existing 18-hole Fort Huachuca golf
course serves both military and civilian personnel and is located on the eastern end of the
cantonment area just south of the Main Gate to the post. Caving is permitted during certain times
of the year. This activity is restricted during times of lesser long-nosed bat roosting.

Horseback Riding and Grazing

Horses can be rented by the hour or day at the Buffalo Corral Riding Stables, located on the
West Gate Road. Boarding of privately owned horses is also available. Three areas are used
for grazing horses at Fort Huachuca (Figure 5). These three areas support approximately 50 -
60 horses. Use of these areas is rotated on 12 to 18 month rotation schedules.

Pasture A is approximately 946 acres and is used from May to October on a very infrequent
basis. Pasture B is approximately 175 acres and is used between the months of March and
May. Pasture C is approximately 312 acres and divided into two sections with rotation between
the two. Horses are grazed in Area C from May to October. From November to February the
horses are kept in a corral and the pastures are not grazed. Horseback riding is authorized
across the installation with the exception of firing ranges (when in use) and impact areas.

Programmed Facilities Development

Programmed renovation and construction of facilities development projects support mission-
related activities. Army projects programmed for construction within the current five-year
planning cycle are listed in Table 3. These new military construction projects will occur within
the cantonment area and within compatible land use areas (Figure 6). Facilities development
projects include several military construction army projects targeted for construction along
with two new Operation and Maintenance Army construction projects and several physical
upgrades or improvements to existing buildings. An additional proposed construction, brought
to our attention during consultation, and not reflected in Table 3 is construction of a 9-acre
hard-surfaced extension to an existing military equipment parking area within the cantonment
area (U.S. Army Reserve 1998).
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Table 3: Facilities development

Short-Range Military Construction Project Listing (FY. 99-04)

Project Unit of

FY Project Description No. Scope Measure Funding
2000  Electronic Maintenance Shop 10106 21,300 SF MCA
2000 CIDC Operations Building 10496 6,350 SF MCA
2000 Bowling Center 43410 24 1IN NAF
2000  Whole Neighborhood Revitalization 41494 90 FA MCA/AFH
2001  Effluent Reuse System 46756 - - MCA
2001  Renovate Golf Clubhouse & Irrigation 37016 30,000 SF NAF
2001  Vehicle Maintenance Shop 47283 25,322 SE MCA
2001  Whole Neighborhood Revitalization 49899 180 FA MCA/AFH
2002  Whole Neighborhood Revitatization 31429 168 FA MCA/AFH
2002 RV Park Expansion 45967 100 EA NAF -
2002  Efectronic Maintenance Shop 47309 21,300 SF MCA
2003  Whole Neighborhood Revitalization 31430 166 FA MCA/AFH
2003  Vehicle Maintenance Shop 42779 11,304 SF MCA
2003  Whole Neighborhood Revitalization 31434 163 FA MCA/AFH
2004  Youth Center Addition 33321 5,332 SF NAF
2004  Whole Neighborhood Revitalization 42752 146 FA MCA/AFH
2004  Electronic Maintenance Shop 42782 10,631 SE MCA

MCA = Military Construction Army  NAF = Non-Appropriated Fund ~ AFH = Army Family Housing
LN=Llane SF =SquareFeet FA=FamiyUnit EA= Each

Short Range Operation and Maintenance Army Project Listing (FY99-04)

FY Project Description Project No.
i998 BRAC Area Chapel SRO1
SR Defueling Point Ramada & Utility Imp. SRO2

FIRE MANAGEMENT PLANNING

A fire management plan for Fort Huachuca was drafted by Robinett er al. (1997). The plan,
when finalized and adopted by the Fort would become a part of the Integrated Natural
Resource Management Plan. As of this writing, the plan has not been adopted in full by Fort
Huachuca, but the programmatic guidance for fire planning in that plan is considered part of
the proposed action by Fort Huachuca. That guidance, as well as portions of SAIC (1998a)
pertinent to fire management are summarized here:

1. Policies to be followed in fire management include:

a. Protection of life (firefighter and public) is the first priority. Property, military
training, and natural/cultural resources (including endangered species protection) are second
priority.
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b. Each prescribed fire shall be compatible with approved military training, public
safety, or resource management objectives.

c. The use of prescribed fire shall be considered in establishing the management
strategy for all ecosystems, particularly those determined to be partially or totally fire
dependent,

d. Interagency (National Wildfire Coordinating Group 1979) prescribed fire
qualification and certification standards will be implemented. A qualified and adequate work
force will be trained and maintained to plan and implement managed fire projects safely and
effectively. Each prescribed fire shall be conducted by qualified personnel in accordance with
Western Region Prescribed Fire Qualification System.

e. Public health and environmental quality considerations will be incorporated into the
use of managed wildland fire. .

f. Once adopted, the Fort Huachuca Fire Management Plan will be reviewed on an
annual basis and formally evaluated and reaffirmed every three years. Monitoring results from
burns will be used in assessing the plan and making necessary revisions.

g. All areas with burnable vegetation will be allowed fire occurring at a reasonable
return interval, except where occupied by human settlement. All areas below Charlie Break
will be managed primarily by Fort Huachuca, while areas above Charlie Break will be
managed primarily by the Coronado National Forest under an existing MOA.

h. Fires occurring in areas of human settlement (i.e. administrative sites, historic
structures) will be suppressed immediately.

i. Fort Huachuca fire management policy in military training areas below Charlie
Break is one of prescribed burning coupled with control of fires that occur in or near structures
and/or occur in the grasslands and savannas outside of prescribed parameters. Ignitions started
by tracer fire will be managed to consume fuels throughout the entire Small Arms Impact
Range Area in a safe, prescribed manner.

j. US Forest Service and Fort Huachuca policy for woodlands and forests above
Charlie Break allows for unplanned ignitions and management-ignited prescribed burning, as

well as suppression (confine, contain, control) when appropriate. (Charlie Break runs roughly
* from the junction of Training Areas N, R, and S southeast to a point on the south boundary of
Training Area U (Figure 1).

2. Prescribed (natural or ignited) fire shall be managed in accordance with the following
guidelines. Implementation of prescribed fire will be contingent upon compatibility with
military training, availability of funding and resources, and occurrence of correct burning
conditions.

a. For each prescribed fire, Fort Huachuca will develop a prescribed burn plan that
will include a description of the burn area, burn objectives, public safety issues, protection of
sensitive features, range of expected results, weather and fuel conditions needed to achieve the
desired fire behavior, containment procedures, pre-burn coordination (e.g. with the Service
and the Coronado National Forest), monitoring plan, smoke management plan, and
contingency plan.
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b. The goals of prescribed burns on Fort Huachuca will include a) reducing fuel loads
in military training areas to reduce the possibility of catastrophic fires, b) maintaining or
improving wildlife habitat, including improving pronghorn antelope range away from firing
ranges to reduce antelope foraging in burns near firing ranges, ¢) reducing the risk of
catastrophic fires in habitats used by federally-listed threatened and endangered and candidate
species, d) decreasing the likelihood of major fires in upper elevations that can cause an
increase in erosion and decrease in water infiltration/recharge of aquifers, €) reestablishing the
natural frequency/intensity of fires that would sustain flora and fauna biodiversity of Fort
Huachuca, f) reducing the potential for fire to spread into the Fort’s urban interface areas, and
g) minimizing the threat of fire to the Fort’s historical buildings and archeological sites.

c. Average fire return intervals should reflect the intervals of the natural fire cycle.
Burn intervals in grassland, oak savanna, and pine-fir woodlands should average five-10 years.
Burn intervals will vary, but intervals shorter or longer than the average will be appropriate in
some areas to meet management or military training objectives. Fire intervals in agave
management areas shall be once every 10-15 years.

3. Subject to available funding and resources, the Fort would take action to reduce woody
fuels above Charlie Break. Fuel reduction could be accomplished by mechanical means, such
as pruning, thinning; as well as prescribed fire.

4. Once adopted and incorporated into the Integrated Natural Resources Management Plan,
Fort Huachuca will implement the Fire Management Plan to address suppression needs

and prescribed fire. The plan will include guidelines related to resource personnel
responsibilities; adjacent landowner responsibilities; fuels management; climatic monitoring;
prescribed burning; smoke management; firebreaks; pre-suppression; and training, research,
and equipment needs. |

5. Post-wide wildfire suppression activities will include the following six fire management
measures to prevent fires and aggressively control wildfires if they occur:

Provision of fire suppression trucks on-site during live fire exercises when deemed
necessary by the Range Control Officer and Fort Huachuca Fire Department.

Maintenance of required firebreaks.

Avoidance of firing activities during high hazard conditions, such as strong winds.

Avoidance of the use of tracers during high to extreme fire danger periods.

To reduce the potential for adverse effects of fire suppression measures on listed and
candidate species and their habitat, a biologist or other qualified environmental
specialist will be available to serve as a resource advisor to provide guidance to
individuals in charge of fire suppression activities.

TRAINING AREA ACTIVITIES

This section describes each of the training areas on the installation and the activities conducted
in these areas. Information sources for this section include interviews with the Range Contro!
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Officer, Air Traffic Control and Air Operations Personnel, annual range utilization surveys,
and a supplemental study on training area utilization. This section discusses the infrastructure
and facilities in the training areas, the military operations, and the recreational use of each
training area. Table 4 provides a listing of individual training areas and the type of traffic
(both on-road and off-road) permitted in each area. Training areas are shown in Figure 1.

Cantonment Area

The cantonment area and other developed lands at the post cover approximately 5,270 acres, or
seven percent of the installation. The majority of the buildings and structures on the installation
are located within the main cantonment area. More than 2,000 buildings are located within the
cantonment area. The cantonment area provides the location for a variety of operational and
testing facilities, maintenance and production facilities, research, development test and
evaluation, supply facilities, hospital and medical facilities, administrative facilities, housing
and community facilities, and utility and ground improvements, housing and community
support services, as well as administrative and operational directorates and training facilities.
Major command headquarters are located throughout the cantonment as well as maintenance
and storage facilities, facilities for research, development and testing, medical care, and
training. Within the cantonment and other built-up areas, land management activities and
maintenance fall under the direction of the Directorate of Installation Support. All currently
programmed construction activities in the existing five-year planning cycle are located within
the cantonment areas (see Figure 6).

The following outdoor training facilities are located within the cantonment area:

Obstacle Course - Clover shaped with 17 obstacles. This course can be a test of the
soldier’s basic motor skills and physical conditioning;

Confidence Course — Clover shaped with four groups of higher and more difficult
obstacles than the obstacle course. Designed to give soldiers confidence in their mental
and physical abilities and cultivate their spirit of daring; and

Libby Army Airfield is located in the northernmost corner of the Cantonment area.
This airfield consists of a 12,000 foot Class ‘B’ main runway on an east-west axis, a
5,365 foot secondary runway on a southeast-northwest axis, and a 4,300 foot tertiary
runway running parallel to the main runway. Support facilities, including a flight
control tower, a navigational aids building, an airfield operations building, an airfield
fire and rescue station, and storage buildings are located along the southern side of the
main runway and within the operational land use zone. Maintenance facilities and the
City of Sierra Vista air terminal are on the north side of the airfield.



Training
Area
Alpha
Bravo

Charlie
Delta
Echo

Foxtrot

Golf
Hotel
India
Juliet

Kilo
Lima
Mike

November

Oscar
Papa

Quebec

Romeo
Sierra

Tango

Uniform
Victor

Whiskey
X-Ray

Yankee

Zulu

Table 4: Terrain Type and Traffic Permitted by Training Area

Location
By
Range
East
East
East
East
East
East
West
West
West
West
West
West
West
West
South
South
South
West
South
South
South
South
South
South
South

East

Total

Acres

2471

2471

2100

4694

4942

3583

1087
4200
2223
1111
1136
840
1087
3410
2619
3459
2347
1359
2322
5312
2347
1729
1482
1235
1482

6954

Terrain
Type

High
Desert
High
Desert
High
Desert
High
Desert
High
Desert
High
Desert
High
Desert
High
Desert
High
Desert
High
Desert
High
Desert
High
Desert
High
Desert
Mountain
Mountain
Mountain
Mountain
Mountain
Mountain
Mountain
Mountain
High
Desert
High
Desert
High
Desert
High
Desert
High
Desert

Traffic Permitted On
Existing Road And
Trails

Foot/Wheel
Foot/Wheel Tracked
FootWheel/Tracked
FootMheelTracked

Foot/Wheel
Foot/Wheel/Tracked

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Whee!

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Foot/Wheel

Traffic Permitted Off
Existing Roads and
trails

Foot
Foot
Foot/Wheel/Tracked'
Foot/Wheel/Tracked'
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot
Foot

Foot

* Off-road wheeled and tracked-vehicle traffic is restricted to existing off-road maneuvering lanes. These lanes are currently
inactive and have no programmed use.
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Training Area A (Alpha)

Training area Alpha is located in the East Range and covers an area of 2,471 acres. The area
has a high desert terrain and is primarily used for intelligence and communications testing
activities. During all such operations the vehicles are required by Range Control to stay on the
existing roads and trails. Only wheeled vehicles are permitted in this area. No off-road vehicle

use is permitted.

This training area contains several surveyed firing points usable for mortar and artillery firing
into Impact Area Zulu (see Figure 4). These points support 60 & 80mm mortar, and 4.2-in,
mortars, utilizing high explosive, illumination, smoke, and weapons piercing rounds for
training. Use of areas outside of the preexisting firing points which are requested for use must
be surveyed to 5% Order (1/1000) accuracy with accompanying environmental impact analysis
prior to submission to Range Control for approval.

Training area Alpha is also used for hunting activities. Hunters are required to observe a 0.25-
mile safety zone around buildings, and permanent test sites.

Training Area B (Bravo)

Training area Bravo covers an area of 2,471 acres. The area has a high desert terrain and is
primarily used for intelligence and communications testing activities. During all such
operations vehicles are required by the Range Control to stay on the existing routes. Both,
tracked and wheeled vehicles are permitted in this area on existing roads and trails. No off-

road vehicle use is permitted.

Mortar firing into Area Zulu is permitted from this area upon approval from Range Control.
This training area contains several surveyed firing points usable for mortar and artillery firing
into Impact Area Zulu (see Figure 4). These points support 60 & 80mm mortar, and 4.2-in
mortars, utilizing high explosive, illumination, smoke, and weapons piercing rounds for
training. Use of areas outside of the preexisting firing points which are requested for use must
be surveyed to 5 Order (1/1000) accuracy with accompanying environmental impact analysis

prior to submission to Range Control for approval.

On occasion, locations across the area are utilized by training units for setting up bivouacs
containing sleeping, mess, and other related facilities for the execution of field training
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exercises. The area contains the Humor Drop Zone, a 2,700 by 5,450 feet area of sparse
vegetation on the northern half of the training area used for air drops during Army National
Guard training maneuvers. A portion of Hubbard Assault Airstrip is located in training area
Bravo and comprises a dirt assault strip/landing zone surveyed and approved by the U.S. Air
Force, which can accommodate C-130 aircraft (2,800 by 5,600 feet). Training area Bravo is
also used for hunting activities. Hunters are required to observe a 0.25 mile safety zone around
buildings, permanent test sites, and houses near post boundary.

Training Area C (Charlie)

Area Charlie, with an area of 2,100 acres, has a high desert terrain and is primarily used for
intelligence and communications testing activities. During all such operations vehicles are
required by the Range Control to stay on existing roads. Both, tracked and wheeled vehicles
are permitted in this area on existing roads and trails.

Mortar firing into Area Zulu is permitted from this area upon approval from Range Control.
This training area contains several surveyed firing points usable for mortar and artillery firing
into Impact Area Zulu (see Figure 4). These points support 60 & 80mm mortar, and 4.2-inch
mortars, utilizing high explosive, illumination, smoke, and weapons piercing rounds for
training. Use of areas outside of the preexisting firing points which are requested for use must
be surveyed to 5% Order (1/1000) accuracy with accompanying environmental impact analysis
prior to submission to Range Control for approval.

This area also contains a portion of the approximately 5,172 acres within the East Range where
off-road vehicle travel occurred up to 1994. No off-road vehicle activity presently occurs or is
planned by Fort Huachuca. On occasion, locations across the area are utilized by training units
for setting up bivouacs containing sleeping, mess, and other related facilities for the execution
of field training exercises.

This area contains a portion of Hubbard Drop Zone (2,790 x 5,580 feet) and the majority of
Havoc Drop Zone (2,790 x 5,580 feet). These are areas of sparse vegetation on the eastern and
southern half of the training area used for air drops during Army National Guard training
maneuvers. Training area Charlie is also used for hunting activities. Hunters are required to
observe a 0.25 mile safety zone around buildings, permanent test sites, and houses near post
boundary.
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Training Area D (Delta)

This area, located between areas Charlie and Foxtrot, covers an area of approximately 4,694
acres. The area has a high desert terrain and is primarily used for intelligence and
communications testing activities. During all such operations vehicles are required by the
Range Control to stay on the existing routes. Both, tracked and wheeled vehicles are permitted
in this area on existing roads and trails. No off-road vehicle is proposed.

Mortar firing into Area Zulu is permitted from this area upon approval from Range Control.
This training area contains several surveyed firing points usable for mortar and artillery firing
into Impact Area Zulu (see Figure 4). These points support 60 & 80mm mortar, and 4.2-inch
mortars, utilizing high explosive, illumination, smoke, and weapons piercing rounds for
training. Use of areas outside of the preexisting firing points which are requested for use must
be surveyed to 5" Order (1/1000) accuracy with accompanying environmental impact analysis
prior to submission to Range Control for approval.

This area contains a portion of the Hubbard Assault Airstrip which is a dirt assault
strip/landing zone, surveyed and approved by the U.S. Air Force, that can accommodate C-
130 aircraft (2,130 x 5,250 feet). The area also contains a portion of Hubbard Drop Zone
(2,790 x 5,580 feet) and a small portion of Havoc Drop Zone (2,790 x 5,580 feet). These are
areas of sparse vegetation on the northern edge of the training area used for air drops during
Army National Guard training maneuvers. On occasion, locations across the area are utilized
by training units for setting up bivouacs containing sleeping, mess, and other related facilities
for the execution of field training exercises.

Training area Delta is also used for hunting activities. Hunters are required to observe a 0.25
mile safety zone around buildings and permanent test sites.

Training Area E (Echo)

At 4,942 acres, training area Echo is the largest training area on the East Range. The area has
a high desert terrain and is primarily used for intelligence and communications testing
activities. During all such operations vehicles are required by Range Control to stay on
existing routes, Only wheeled vehicles are permitted in this area on existing roads and trails.
No off-road vehicle use is permitted.
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Mortar firing into Area Zulu is permitted from this area upon approval from Range Control.
This training area contains several surveyed firing points usable for mortar and artillery firing
into Impact Area Zulu (see Figure 4). These points support 60 & 80mm mortar, and 4.2-inch
mortars, utilizing high explosive, illumination, smoke, and weapons piercing rounds for
training. Use of areas outside of the preexisting firing points which are requested for use must
be surveyed to 5™ Order (1/1000) accuracy with accompanying environmental impact analysis
prior to submission to Range Control for approval.

The area contains Hyena Drop Zone (980 x 980 feet). This area of sparse vegetation in the
central portion of the training area is used for air drops during Army National Guard training
maneuvers. The area also contains a dirt ranway. On occasion, locations across the area are
utilized by training units for setting up bivouacs containing sleeping, mess, and other related
facilities for the execution of field training exercises.

Training area Echo is also used for hunting activities. Hunters are required to observe a 0.25
mile safety zone around buildings, permanent test sites, and houses near post boundary.

Training Area (F) Foxtrot

Training area Foxtrot, located between areas Charlie and Echo, has an area of 3,583 acres.
The area is primarily used for intelligence and communications training and testing. The area
has a higher level of military activity than other training areas on the East Range. Only
wheeled vehicles are permitted in this area on existing roads and trails. No off-road vehicle use
is permitted.

Mortar firing into Area Zulu is permitted from this area upon approval from Range Control.
This training area contains several surveyed firing points usable for mortar and artillery firing
into Impact Area Zulu (see Figure 4). These points support 60 & 80mm mortar, and 4.2-inch
mortars, utilizing high explosive, illumination, smoke, and weapons piercing rounds for
training. Use of areas outside of the preexisting firing points which are requested for use must
be surveyed to 5" Order (1/1000) accuracy with accompanying environmental impact analysis
prior to submission to Range Control for approval.

Located to the east of Libby Airfield, air space over portions of this area is located within
landing and departure zones of primary runways. On occasion, locations across the area are
utilized by training units for setting up bivouacs containing sleeping, mess, and other related
facilities for the execution of field training exercises. Area Foxtrot is divided into two game
management areas, F1 and F2. Area F2 is closed to all hunting while area F1 can only be
hunted with shotgun or bow and arrow.
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Training Area G (Golf)

Part of the West Range, training area Golf is comprised of 1,087 acres of high desert terrain.
The area is primarily used for intelligence and communications training and testing. Only
wheeled vehicles are permitted on existing roads in the area. No off-road vehicle use is
permitted. Air space over portions of this area is located within landing and departure zones of
secondary runways at Libby Airfield. On occasion, locations across the area are utilized by
training units for setting up bivouacs containing sleeping, mess, and other related facilities for
the execution of field training exercises.

Area Golf is also used for hunting activities. Hunters are required to observe a 0.25 mile safety
zone around buildings, permanent test sites, and houses near post boundary.

Training Area H (Hotel)

Training area Hotel’s 4,200 acres is primarily used for intelligence and communications
training and testing activities. Only wheeled vehicles are permitted on existing routes in the
area. No off-road vehicle use is permitted. Testing and training sites located in protected
agave management areas within this training area adhere to special use restrictions:

No firing of blanks or pyrotechnics within 0.25 miles of these areas.

Training and test sites will not be used by personnel on foot unless the activity has a
Range Control approved plan for fire suppression and minimal fire fighting equipment.

Night operations are prohibited from July through October.

Air space over portions of this area is located within landing and departure zones of primary
runways at Libby Airfield. On occasion, locations across the area are utilized by training units
for setting up bivouacs containing sleeping, mess, and other related facilities for the execution
of field training exercises. Portions of the installation grazing lands are located in this area.

Training area Hotel is also used for hunting activities. Hunters are required to observe a 0.25
mile safety zone around buildings, permanent test sites, and houses near post boundary.
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Training Area I (India)

Training area India on the West Range has a land area of 2,223 acres. This area is primarily
used for intelligence and communications training and testing activities. Only wheeled vehicles
are permitted on existing routes in the area. No off-road vehicle use is permitted. Testing and
training sites located in protected agave management areas within this training area adhere to
special use restrictions:

No firing of blanks or pyrotechnics within 0.25 miles of these areas.

Training and test sites will not be used by personnel on foot unless the activity has a
Range Control approved plan for fire suppression and minimal fire fighting equipment.

Night operations are prohibited from July 1 through October 31.

On occasion, locations across the area are utilized by training units for setting up bivouacs
containing sleeping, mess, and other related facilities for the execution of field training
exercises. A helicopter landing pad is located within this area. Patrolling and tactics training is
conducted in this area.

Area India is also used for hunting activities. Hunters are required to observe a 0.25 mile
safety zone around buildings and permanent test sites. Antelope and Hidden ponds are located
in the area. '

Training Area J (Juliet)

Training area Juliet on the West Range covers a land area of 1,111 acres. This area is
primarily used for intelligence and communications training and testing activities and UAV
operations. Patrolling and tactics training are conducted in this area. Only wheeled vehicles are
permitted on existing routes in the area. No off-road vehicle use is permitted. The Black
Tower Joint Services UAV Training Complex is located on area Juliet. This consists of a
permanent block of structures, temporary trailers, and buildings encompassing the Pioneer
Training Facility, unpaved Rugge-Hamilton UAV runway, and the paved Pioneer UAV
runway. On occasion, locations across the area are utilized by training units for setting up
bivouacs containing sleeping, mess, and other related facilities for the execution of field
training exercises.



45

Training area Juliet is also used for hunting activities. Hunters are required to observe a 0.25
mile safety zone around buildings, and permanent test sites. The Sycamore II pond is located in
the area.

Training Area K (Kilo)

Training area Kilo covers an area of 1,136 acres on the West Range. This area is primarily
used for intelligence and communications training and testing activities. Patrolling and tactics
training is conducted in this area, Only wheeled vehicles are permitted on existing routes in the
area. No off-road vehicle use is permitted. This area contains Demonstration Hill and one
Helicopter Landing Area for proficiency and emergency operations.

On occasion, locations across the area are utilized by training units for setting up bivouacs
containing sleeping, mess, and other related facilities for the execution of field training
exercises. Portions of the installation grazing lands are located in this area. Training area Kilo
is also used for hunting activities. Hunters are required to observe a 0.25 mile safety zone
around buildings and permanent test sites. The Laundry Ridge pond is also located in this area.

Training Area L (Lima)

Training area Lima covers an area of 840 acres and has a large percentage of its land under
protected agave management. This area is primarily used for intelligence and communications
training and testing activities. Patrolling and land maneuvering training are conducted in this
area. Only wheeled vehicles are permitted on existing routes in the area. No off-road vehicle
use is permitted.

Testing and training sites located in protected agave management areas within this training area
adhere to special use restrictions:

No firing of blanks or pyrotechnics within 0.25 miles of these areas.

Training and test sites will not be used by personnel on foot unless the activity has a
Range Control approved plan for fire suppression and minimal fire fighting equipment.



46

Night operations are prohibited from July 1 through October 31.

On occasion, locations across the area are utilized by training units for setting up bivouacs
containing sleeping, mess, and other related facilities for the execution of field training
exercises. One large (40 acre) permanent bivouac site is located in the area. This site is
approximately 6,600 feet from an Agave Management Area.

Training area Lima is also used for hunting activities. Hunters are required to observe a 0.25
mile safety zone around buildings and permanent test sites. The area has a picnic area for
recreational activities.

Training Area M (Mike)

Training area Mike covers an area of 1,087 acres on the West Range. This area is primarily
used for intelligence and communications training and testing activities. Patrolling and tactics
training are conducted in this area. Only wheeled vehicles are permitted on existing routes in
the area. No off-road vehicle use is permitted. Testing and training sites located in protected
agave management areas within this training area adhere to special use restrictions:

No firing of blanks or pyrotechnics within 0.25 miles of these areas.

Training and test sites will not be used by personnel on foot unless the activity has a
Range Control approved plan for fire suppression and minimal fire fighting equipment.

Night operations are prohibited from July 1 through October 31.

On occasion, locations across the area are utilized by training units for setting up bivouacs
containing sleeping, mess, and other related facilities for the execution of field training
exercises. One large (40 acre) permanent bivouac site is located in the area. This site is
approximately 1,650 feet from the Agave Management Area. A land navigation course is
found in training area Mike consisting of 58 surveyed concrete points with ASA markers.

Training area Mike is also used for hunting activities. Hunters are required to observe a 0.25
mile safety zone around buildings, permanent test sites, and houses near the post boundary.
Kino and Sycamore I ponds are located in the area.
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Training Area N (November)

Training area November with an area of 3,410 acres is comprised of mountainous terrain.
Military activities in the area are restricted to the relatively flat areas only. This area is
primarily used for intelligence and communications training and testing activities. Patrolling
and tactics training are conducted in this area. Only wheeled vehicles are permitted on existing
routes in the area. No off-road vehicle use is permitted.

On occasion, locations across the area are utilized by training units for setting up bivouacs
containing sleeping, mess, and other related facilities for the execution of field training
exercises. This area contains one Helicopter Landing Area for proficiency and emergency
operations. ‘

For the purpose of game management, the area is divided into two parts, N1 and N2. Training
area November is also used for hunting activities. Hunters are required to observe a 0.25 mile
safety zone around buildings, permanent test sites, and houses near the post boundary.
Blacktail pond is located in N-2 Game Management Area.

Training Area O (Oscar)

Training area Oscar covers an area of 2,619 acres and is a part of the South Range. As the
general terrain of the area is mountainous, the military activities in the area are restricted to the
relatively flat areas only. This area is primarily used for intelligence and communications
training and testing activities. Patrolling and tactics training are conducted in this area. Only
wheeled vehicles are permitted on existing routes in the area. No off-road vehicle use is
permitted. On occasion, locations across the area are utilized by training units for setting up
bivouacs containing sleeping, mess, and other related facilities for the execution of field
training exercises.

Training area Oscar is among the areas most heavily used by recreationists. The Huachuca
Canyon picnic area is located in northern part of the area. Training area Oscar is also used for
hunting activities. Hunters are required to observe a 0.25 mile safety zone around buildings,
and permanent test sites.
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Training Area P (Papa)

Training area Papa covers an area of 3,459 acres and is a part of the South Range. As the
general terrain of the area is mountainous, the military activities in the area are restricted to the
relatively flat areas only. This area is primarily used for intelligence and communications
training and testing activities. Patrolling and tactics training are conducted in this area. Only
wheeled vehicles are permitted on existing routes in the area. No off-road vehicle use is
permitted.

On occasion, locations across the area are utilized by training units for setting up bivouacs
containing sleeping, mess, and other related facilities for the execution of field training
exercises.

The topography of the area contributes to the heavy use of the area by recreationists. Three
picnic areas are located in the Garden Canyon area. Facilities in these recreation areas include
play areas, grills, and ramadas. There are numerous hiking and horse back riding trails in this
area. Recreational users are prohibited from rock climbing and rappelling. Training area Papa
is also used for hunting activities. Hunters are required to observe a 0.25 mile safety zone
around buildings and permanent test sites.

Training Area Q (Quebec)

Training area Quebec covers an area of 2,347 acres and is a part of the South Range. As the
general terrain of the area is mountainous, the infrequent military activities in the area are
restricted to the relatively flat areas and roads only. Only wheeled vehicles are permitted on
existing routes in the area. No off-road vehicle use is permitted.

The topography of the area contributes to the heavy use of the area by recreationists. There are
numerous hiking and horse back riding trails in this area. Recreational users are prohibited
from rock climbing and rappelling. Upper Garden Canyon pond is located in this area.
Training area Quebec is also used for hunting activities. Hunters are required to observe a 0.25
mile safety zone around buildings and permanent test sites.
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Training Area R (Romeo)

Training area Romeo is part of the west range and has a land area of 1,359 acres. This area is
primarily used for intelligence and communications training and testing activities. Patrolling
and tactics training is conducted in this area. Only wheeled vehicles are permitted on existing
roads in the area. No off-road vehicle use is permitted.

On occasion, locations across the area are utilized by training units for setting up bivouacs
containing sleeping, mess, and other related facilities for the execution of field training
exercises. Testing and training sites located in protected agave management areas within this
training area adhere to special use restrictions:

No firing of blanks or pyrotechnics within 0.25 mile of these areas.

Training and test sites will not be used by personnel on foot unless the activity has a
Range Control approved plan for fire suppression and minimat fire fighting equipment.

Night operations are prohibited from July 1 through October 31.

This area contains one Helicopter Landing Area for proficiency and emergency operations.
Training area Romeo is also used for hunting activities. Hunters are required to observe a 0.25
mile safety zone around buildings and permanent test sites.

Training Area S (Sierra)

Training area Sierra is part of the South Range and has a land area of 2,322 acres. This area is
primarily used for intelligence and communications training and testing activities. Patrolling
and tactics training are conducted in this area. Only wheeled vehicles are permitted on existing
roads in the area. No off-road vehicle use is permitted. On occasion, locations across the area
are utilized by training units for setting up bivouacs containing sleeping, mess, and other
related facilities for the execution of field training exercises.
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The topography of the area contributes to the heavy use of the area by recreationists. There are
numerous hiking and horse back riding trails in this area. Recreational users are prohibited
from rock climbing and rappelling. Split Rock cabin is located in this area. The area is used
for hiking and hunting. Hunters are required to observe a 0.25 mile safety zone around
buildings and permanent test sites.

Training Area T (Tango)

Located south of the Cantonment area, Tango has a land area of 5,312 acres. Seventeen live
fire ranges are located in Tango. See Table 2 for range descriptions and the types of weapons
used. See Figure 4 for locations of firing ranges. Training area Tango is used for personnel
development training by almost all units on the installation. This area is a small arms impact
area and although no explosive munitions are used, testing and training is not permitted in this
area.

The area is divided into three game management areas (T1, T2, and T3). The area is used for
hiking, hunting and fishing. Hunters are required to observe a 0.25 mile safety zone around
buildings and permanent test sites. Gravel Pit, Woodcutters, and Fly ponds are located in this
area.

Training Area U (Uniform)

Training area Uniform is part of the South Range and has a land area of 2,347 acres. This area
is primarily used for intelligence and communications training and testing activities. Patrolling
and tactics training are conducted in this area. Only wheeled vehicles are permitted on the
existing routes in the area. No off-road vehicle use is permitted. A land navigation course is
located on area Uniform. This course consists of 44 surveyed concrete points with ASA
markers. On occasion, locations across the area are utilized by training units for setting up
bivouacs containing sleeping, mess, and other related facilities for the execution of field
training exercises. Testing and training sites located in protected agave management areas
within this training area adhere to special use restrictions:

No firing of blanks or pyrotechnics within 0.25 miles of these areas.

Training and test sites will not be used by personnel on foot unless the activity has a
Range Control approved plan for fire suppression and minimal fire fighting equipment.
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Night operations are prohibited from July 1 through October 31.

The area is also popular for its recreational facilities. Picnic areas are located in this portion of
Garden Canyon. The area is used for hiking, hunting and fishing. Hunters are required to
observe a 0.25 mile safety zone around buildings and permanent test sites. Middle Garden
Canyon and Tinker ponds are located in this area.

Training Area V (Victor)

Training area Victor covers a land area of 1,729 acres and has a desert type terrain. This area
is primarily used for intelligence and communications training and testing activities. Patrolling
and tactics training are conducted in this area. Only wheeled vehicles are permitted on the
existing roads in the area. No off-road vehicle use is permitted. On occasion, locations across
the area are utilized by training units for setting up bivouacs containing sleeping, mess, and
other related facilities for the execution of field training exercises. This area contains one
Helicopter Landing Area for proficiency and emergency operations.

The area is divided into two subsections (V and V1) for game management. Area V has a golf
course and the Golf Course pond; hunting is not permitted on Area V.

Training Area W (Whiskey)

Training area Whiskey covers a land area of 1,482 acres and has a desert type terrain. This
area is primarily used for intelligence and communications training and testing activities. Site
Boston FTX Site is located in area W. Large Brigade-level exercises are conducted in Site
Boston. The 86" Signal Battalion conducts two Battalion level and one Brigade level exercise
each year, with about 42 and 100 personnel respectively participating in the training. While 17
vehicles may be utilized at the Battalion level training, 42 are used at the Brigade level
training. Activities during these training include radio systems training, setting tactical field
sites, tents, antennas, and mobile kitchens. Patrolling and tactics training is conducted in this
area. Only wheeled vehicles are permitted on the existing roads in the area. No off-road
vehicle use is permitted. Testing and training sites located in protected agave management
areas within this training area adhere to special use regulations:

No firing of blanks or pyrotechnics within 0.25 mile of these areas.

Training and test sites will not be used by personnel on foot unless the activity has a
Range Control approved plan for fire suppression and minimal fire fighting equipment.
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Night operations are prohibited from July 1 through October 31.

*  On occasion, locations across the area are utilized by training units for setting up bivouacs
containing sleeping, mess, and other related facilities for the execution of field training
exercises. The area is also used for hiking and hunting. Hunters are required to observe a 0.25
mile safety zone around buildings, permanent test sites, and houses near post boundary.

Training Area X (X-Ray)

Training area X-Ray covers a land area of 1,235 acres and has & desert type terrain. This area
is primarily used for intelligence and communications training and testing activities. Patrolling
and tactics training are conducted in this area. Only wheeled vehicles are permitted on the
existing routes in the area. No off-road vehicle use is permitted. Testing and training sites
located in protected agave management areas within this training area adhere to special use
restrictions:

No firing of blanks or pyrotechnics within 0.25 mile of these areas.

Training and test sites will not be used by personnel on foot unless the activity has a
Range Control approved plan for fire suppression and minimal fire fighting equipment.

Night operations are prohibited from July 1 through October 31.

On occasion, locations across the area are utilized by training units for setting up bivouacs
containing sleeping, mess, and other related facilities for the execution of field training
exercises. The area is also used for hiking and hunting. Hunters are required to observe a
0.25-mile safety zone around buildings, permanent test sites, and houses near the post
boundary.

Training Area Y (Yankee)

Training area Yankee covers a land area of 1,482 acres and has a desert type terrain. This area
is primarily used for intelligence and communications training and testing activities. Patrolling
and tactics training are conducted in this area. Only wheeled vehicles are permitted on existing
routes. No off-road vehicle use is permitted.
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Large Brigade-level exercises are conducted in this area. The 86" Signal Battalion conducts
two Battalion level and one Brigade level exercise each year, with about 42 and 100 personnel
respectively participating in the training. While 17 vehicles may be utilized at the Battalion
level training, 42 are used at the Brigade level training. Activities during these training include
radio systems training, setting tactical field sites, tents, antennas, and mobile kitchens.

On occasion, locations across the area are utilized by training units for setting up bivouacs
containing sleeping, mess, and other related facilities for the execution of field training
exercises. The AEROSTAT operations facility and tethered balloon is located in this area.
Hunters are required to observe a 0.25-mile safety zone around buildings, permanent test sites,
and houses near post boundary. Lower Garden Canyon pond is located in this area.

Impact Area Z (Zulu)

Impact area Zulu, also known as the Impact Zone, is a part of the East Range. This 6,954 acre
area contains various types of targets for artillery and mortars. High explosive ammunition
may be fired on this area. Some areas may contain unexploded ordinance. Range Control
Operations has declared off-road areas in this zone permanently “off-limits” to recreational
activities and warning signs are posted in the area to alert visitors and troops.

This area is sometimes used for intelligence and communications training and testing activities.
ASA sites are located along existing roads and trails in this area and can be used for
intelligence and communications testing and training. No off-road vehicle use is permitted. 'No
recreation or hunting is permitted in this area. :

Off-Post Activities Authorized or Carried Out by Fort Huachuca

The Fort leases for military training purposes approximately 2,600 acres from a variety of land
owners, primarily in southeastern Arizona (Table 5). An additional 27,387 acres on the
Willcox Playa, Cochise County, is withdrawn from public entry. Parcels leased vary in size
from less than an acre to 1,280 acres on Willcox Playa, Cochise County. Although most
leased/withdrawn land is in Cochise County, the Fort also leases land near Phoenix, Gila
Bend, Oatman, Mount Graham,and Mount Lemmon, Arizona; Lordsburg, New Mexico; and
Mt. Diablo, California. Many are ASA sites or communications sites (antennas, microwave
towers, etc.). Others are pull-off sites along roadways where equipment is temporarily
operated. Uses of each site are described in Table 5. Many of the equipment tests and field
training exercises conducted by a variety of training units at Fort Huachuca require placement
of equipment over a large geographic area.
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The largest leases/withdrawals are in the Willcox Playa, where Fort Huachuca controls 27,387
acres. The entire site is fenced and closed to public entry. The Electronic Proving Ground has
established a Radar Geometric Fidelity Test Facility on the floor of the playa. The playa is
also used for conducting various other classified military electronic and communications
equipment tests, which involve using a number of ASA sites on the playa. In 1965, the Fort
authorized construction of the Radar Geology Test area on the playa for the National
Aeronautics and Space Administration in support of the lunar landing program. The facility is
still in place, but is no longer used.

Additional information on descriptions of off-post activities can be found in the following
environmental assessments: 1) “Military Training and Communications - Electronics Testing at
Fort Huachuca”, and 2) “Renewal of Six Joint-Use Property Leases in Support of the U.S.
Army Electronic Proving Ground.”

Realty Actions

Fort Huachuca has the authority to exchange, acquire, or dispose of lands to benefit their
mission. Currently only one realty action is planned, although others may be proposed during
the life of the project. The Fort proposes to exchange a 26-acre parcel near Kayetan Drive and
Buffalo Soldier Trail to the Arizona State Land Department for State inholdings on the East
Range. This exchange was authorized by special State legislation in 1987. The City of Sierra
Vista has proposed to acquire from Fort Huachuca 203 acres adjacent to Libby Airfield
pursuant to the Airport Improvement Act. The land would be used for aviation-related uses. If
this or other realty actions occur, they would be the subject of National Environmental Policy
Act compliance and separate consultation.

Infrastructure

Fort Huachuca maintains and operates a number of facilities and conducts activities associated
with operating a military installation. These include 1) operation and maintenance of a 3.1
million gallon per day capacity wastewater treatment plant, 2) collection of solid wastes, and
disposal primarily at the Huachuca City landfill, but some material goes to the Elfrida landfill,
3) a recycling program for paper, aluminum cans, glass, and various types of plastics that
produced approximately 2,250 tons in 1994, 4) a network of roads, most of which are primary
or collector streets in the cantonment area, but also there are many unpaved routes on the
training ranges, 5) operation of three gates to the installation: the Main, East, and West Gates,
6) distribution and use of electricity supplied by Tucson Electric Power Company (Fort
Huachuca used 105,712,000 kilowatt hours in 1997), 7) distribution and use of stationary
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fuels, such as natural gas furnished by Southwest Gas Company, and propane, 8) distribution,
storage and use of vehicle and aircraft fuels, and 9) operation of a Hazardous Material Center
(hazardous material storage complies with Occupational Safety and Health Administration
hazardous communications standards and National Fire Prevention Association standard codes,
and an Installation Spill Contingency Plan, dated December 20, 1996, describes the procedures
for dealing with spills of hazardous materials - the January 1997 Installation Hazardous Waste
Management Plan provides necessary procedures for accumulation, storage, transportation, and
disposal of hazardous wastes in compliance with applicable State and Federal regulations.)

Proposed Mitigation Measures

The Fort’s biological assessment contained many measures to mitigate the effects of the
proposed action on listed and proposed species and critical habitat. Additional measures were
agreed upon during the consultation process, the most important of which appear in a
Memorandum of Agreement signed concurrently with this biological opinion (Appendix 1.)
Fort Huachuca proposes the following measures to reduce adverse effects of the proposed
action on listed species and critical habitat:

1. Army Water Resources Management Plan.

The primary purpose of the Army Water Resources Management Plan is to maintain the Army’s
mission at Fort Huachuca while protecting and maintaining populations of listed species and
their habitats. To meet this goal, the Army will reduce its impact on the subwatershed’s water
resources. Towards this end, the Army will identify potential water conservation and effluent
reuse and recharge projects for implementation. The Army has reduced its water usage by 34
percent during the last 10 years and will continue to reduce its annual net water consumption
(pumping minus recharge) over the next 10 years covered by this opinion. Proposed projects
may be implemented off lands under Army ownership or control. Implementation of specific
projects must not interfere with the Army’s national defense or national security mission. In
recognition of uncertainties with recharge technology, mission changes, etc., the Army will
consult with the Service on any changes in the Army’s ability to reduce its net water
consumption over the next 10 years.

In addition to the measures listed above, the Army agrees to the following measures to support
the goal of the Army Water Resources Management Plan:

A, Conserving water use by all users to the level necessary to meet, but not exceed,
their basic and reasonable needs,
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B. Increasing the supply of groundwater to limit the growth of the cone of depression
caused by pumping to serve Fort Huachuca and the City of Sierra Vista,
C. Developing a monitoring program designed to assess progress,

D. Or other actions that may be identified through the planning process that would
contribute to meeting the goal of the Army Water Resources Management Plan.

This Army Water Resources Management Plan will include potential water conservation and
recharge projects, which the Army will seek to have incorporated into the Upper San Pedro
Partnership Regional Water Resources Management Plan. The Upper San Pedro Partnership
was created in 1998 and has already made significant progress, including developing a list of
potential water conservation and recharge projects that could be implemented in the
subwatershed. The Army will continue to be an active participant within the Upper San Pedro
Partnership, setting an example through its implementation of the following projects:

In order to reduce net annual water consumption, the Army will implement some or all of the
following water conservation measures, and/or other measures identified during the planning
process:

. Winning the Infrastructure War (demolition of excess buildings and infrastructure)
. Modemize golf course irrigation system
_ Installation of additional waterless urinals in high use areas

. Xeriscaping of lawns around buildings

A
B
C
D
E. Use of gray water in residential and barrack areas
F. Conduct periodic water leak detection surveys

G. Change watering policy and aggressively enforce it
H. Implement conservation technology

L

Closure of garden plots

In order to reduce net water consumption, the Army will implement some or all of the following
water recharge and effluent reuse projects, and/or other measures identified during the planning

process:

A. Measure effluent and stormwater recharge from East Range effluent ponds
B. Re-engineer East Range effluent ponds to increase recharge

C. Implement Hatfield pilot recharge project
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D. Study and implement Huachuca Creek recharge project
E. Restore East Range drainages to increase recharge

F. Implement Buffalo Soldier Trail recharge project

G. Capture water discharge into sanitary sewer

H. Capture additional stormwater

1. Encourage community water reclamation projects

J. Support pilot in-channel recharge/erosion control projects

K. Eliminate groundwater pumping near the San Pedro RNCA

In addition to implementing some or all of the proposed projects above, the Army will continue
to support hydrogeologic research in the subwatershed to gain a better understanding of the
hydrology and how it may be affected by cultural water uses. It is important to accurately define
the cone of depression and implement recharge projects to benefit surface flow in the San Pedro
River. Funded by the Army in fiscal years 97 and 98 ($360K) through a partnership with USGS,
geophysical hydrology subsurface surveys are an important too! in understanding this physical
system. The data provide insight into the cone of depression, underground reserves, and
structures, which impact flow to the San Pedro River. Ongoing work will provide additional
information to improve water management in the subwatershed. In addition, areas of the
subwatershed will be resurveyed and compared to baseline information. Future efforts will
provide validation of recharge estimates and changes in the hydrologic regime. Another
important Army initiative is the Alternatives Futures Study. This effort, already funded at
approximately $1.6 million, will develop and evaluate a series of possible future scenarios for the
region, comparing their relative impact on a number of environmental and other parameters. The
results will be useful for integrated ecosystem management and other planning in the region.

The study will incorporate some data from Mexico, where the headwaters of the San Pedro River
are located, and may help to identify some water use savings that could be captured through
international cooperative efforts. :

In addition to active participation in the Upper San Pedro Partnership Plan, the Army will
continue to cooperate with local, state, and federal entities on workgroups and technical
information sharing (Technical Review Committee), in close coordination with surrounding
communities and Cochise County.

The Army Water Resources Management Plan will be reviewed annually by the Service. The
Army will prepare an annual written report to the Service documenting progress and results in
implementation of proposed projects.
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2. Regional Water Resources Management Plan: The Army’s water resources
management efforts are intended to complement ongoing and future regional water conservation
and recharge efforts carried out by city, county, state, Federal, and private entities within the
subwatershed. The Regional Water Plan is likely to be an outgrowth of the planning efforts of
the Upper San Pedro Partnership but other forums may emerge for developing this plan.

A general concept to be used in preparing and implementing a Regional Plan will be that each
water user within the subwatershed should mitigate their own impact on the subwatershed’s
water resources and contribute to a regional effort to maintain sufficient baseflows in the San
Pedro River to sustain species and habitat protected by the Endangered Species Act. The Army
will work with other partners to actively promote and participate in the development ofa
Regional Plan for the subwatershed, including providing funding, technical assistance, and other
support as needed to complete and begin implementation of a Regional Plan within three years.
The Plan may include acquiring and retiring water rights in the area, balancing use with
conservation and recharge projects, importing water, or any combination of these and other yet to
be identified methods for attaining a balance between groundwater withdrawals and recharge
sufficient to ensure continued baseflows in the upper San Pedro River.

3. Point of Contact: To improve assurances that operations will be conducted in
compliance with environmental requirements including any terms and conditions and
reasonable and prudent measures in this opinion, project design will include designating a
management representative (point of contact) within the Range Control Operations office. This
management representative would have the duty to €nsure compliance with mitigation measures
by all users of the installation. This representative will have the authority to halt activities that
may be in violation of such measures. The management representative will coordinate with the
Fort Huachuca Environment and Natural Resources Division who will coordinate with the
Service on all matters concerning mitigation and management responsibilities.

4. Training and Fire Suppression Capability: Unit commanders would be
responsible for ensuring that unit personnel are adequately trained in natural resource
protection procedures, that the unit has adequate fire suppression capabilities, and that all
restrictions or guidelines for training or testing are followed. Failure to follow all range
procedures would result in loss or limitation of range privileges at the discretion of the Range
Control Officer.

$  Erosion Control: The Fort shall implement the East Range watershed improvement
plan (Fort Huachuca 1997a), which identified watershed improvement strategies and best
management plans such as check dams, revegetation and reseeding actions to retard erosion on
the East Range of the installation. Other erosion control measures proposed on the training
ranges include scheduling training during the driest seasons (April through June), when
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possible, and allowing sufficient time for soils to dry after heavy rains before resuming
training. Implementation will be subject to available funding.

6. Monitoring and Surveying of Listed and Candidate Species: Fort Huachuca will
continue to periodically monitor and survey for listed and candidate species at the Fort (see
Appendix 1 for specific monitoring protocols and schedules).

7. Implementation of Integrated Training Area Management (ITAM): The
objectives of ITAM include the avoidance of extreme environmental damage and destruction of
habitat for sensitive species; conservation and enhancement of natural resources; and
compliance with the Endangered Species Act. There are four main components to the ITAM
program. The Land Condition Trend Analysis program monitors changes in resources in terms
of current land use and evaluates the capability of the land to meet the multiple use demands of
the Army on a sustained basis. The Environmental Awareness program provides soldiers and
leaders with handbooks, cards, and instructional videos on how to avoid environmental damage
to training areas. The Land Rehabilitation and Maintenance program involves the repair of
damaged land and the use of structural and vegetative measures to avoid future damage to
training lands. The Training Requirements and Integration program sites military missions on
land capable of supporting specific training activities. Through the latter program, training
activities are rotated between sites to allow habitats time to recover from the adverse impacts
of field training. Fort Huachuca has initiated implementation of the ITAM program; however,
funding for the program has been suspended. The Fort intends to continue the program if and
when funding becomes available.

8. Wildfire Prevention/Suppression: The Fort Huachuca Fire Department would
continue to receive aid under the mutual aid agreements in place with the U.S. Forest Service,
Sierra Vista, Huachuca City and Palominas Fire Departments in the event of major fires. In
addition to the mutual aid agreements, Fort Huachuca has a Memorandum of Understanding
with the U.S. Forest Service that would allow Fort Huachuca access to the National Wildfire
Coordinating Group and the provision by the U.S. Forest Service of one Type 7 engine, one
slurry bomber, and two U.S. Forest Service personnel to be stationed at the fort from April 1
to August 1. Fort Huachuca would continue to pay the U.S. Forest Service $30,000 a year for
this additional protection. The Range Control Officer and Fort Huachuca Fire Chief would
continue to have the authority to restrict activities on the range at any time to prevent wildfire.

9. Agave Management: The objective of agave management is to maintain self-
sustaining natural populations of Agave palmeri on Fort Huachuca and to ensure the continued
protection of these populations from natural and human threats. Implementing this objective
will help protect the forage base of the lesser long-nosed bat. Activities include the
identification of areas to be protected based on recent surveys; exclusion of tracked vehicles,



64

pyrotechnics, and off-road training from these areas; and active fire suppression in these areas.
The Range Control Officer will be responsible for implementation of and compliance with
protection measures. The Fort will fully implement as soon as possible the Agave
Management Plan (Howell and Robinett 1996) (see item 14 of the Army Requirements for the
lesser long-nosed bat in Appendix B of the MOA - attached as Appendix 1 to this biological
opinion).

The Agave Management Plan includes strict guidelines for controlling fires in the vicinity of
protected agave stands. Significant agave stands will be identified and designated for the
following 4 protection measures.

These training areas, as well as the rest of the South and West Ranges, will be off-
limits to all off-road vehicle travel including armor and tracked vehicles.

Pyrotechnics will be banned from use within these areas.

Fires in these areas will be actively suppressed unless the area is approaching its natural
fire return interval of 10 years, in which case a prescribed burn may take place.

Training and test sites in these areas will not be used by personnel on foot unless the
activity has a range control-approved plan for fire suppression and appropriate fire
fighting equipment.

The Agave Management Plan also provides for prescribed burns in or near agave stands,
including protecting the densest areas of agaves within prescribed burn areas, and prohibiting
prescribed burns in areas with agave densities greater than 259 plants per square mile where
greater than half that number are young age classes (Howell and Robinett 1995).

10. Range Management: The role of range managers, particularly the Range Control
Officer, in assuring adherence to natural resource protection measures is critical to the success
of the mitigation measures. The Range Control office has the responsibility to review training
forms, inspect training and testing units, inspect use of training areas, and monitor the training
area conditions. In addition to existing range management procedures, the following
procedures will be implemented to enhance compliance with management protocols:

Revision and implementation of Fort Huachuca Regulations 385-8, Range and Training
Area Operations, to specify the completion of environmental awareness training
(including protected resource identification) prior to the initiation of training or
testing; and the responsibility of the unit commander to become familiarized with
environmental policies and operational requirements.

Revision and implementation of Fort Huachuca Reg 385-8 to prohibit off-road vehicle
traffic in protected agave management areas.
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Implementation of policies to specify limits to range access during certain seasons to
minimize effects on agave plant populations, riparian zones, erodible soils, and any
areas identified for non-use for purposes of restoration, reseeding, recovery, or
protection.

Provision of unit commanders with a checklist of required activities prior to initiation
of training or testing, including environmental awareness training, familiarization
with current protected or restricted areas, provision of fire suppression equipment,
and assurance by the appropriate environmental office that the testing or training
activity is in compliance with NEPA and Endangered Species Act requirements.

Implementation of erosion control measures to reduce erosion throughout the
installation (i.e. gabions, runoff control structures, revegetation) where appropriate
and as funding becomes available.

11. Recreation Management: As an open installation, Fort Huachuca permits
recreational access to most portions of the South and West Ranges except during periods of
military operations. Current restrictions on recreation prohibit night travel in recreational
portions of Garden and Huachuca Canyons. The following recreation management measures
will be implemented to reduce the risk of accidental fire, human disturbance, or direct
mortality to federally-listed threatened and endangered and candidate species (see Appendix 1
for additional information concerning scheduling of implementation):

Construction of exclosure fencing or other barriers such as boulders around known
populations of Huachuca water umbel to prevent accidental crushing of individual
plants by persons or vehicles (completed).

Improvement of the current off-road vehicle policy.

Protection of ponds inhabited by the Sonora tiger salamander and other amphibians
from disturbance by vehicles, including recreational vehicles (completed).

Development of a recreational regulation on Fort Huachuca to address issues relating to
recreation on the installation.

Upgrading the entry alarm system and protection barriers at caves where lesser long-
nosed bats are known to roost to prevent disturbance during roosting period.

12. Environmental Awareness Education: The environmental awareness program
under ITAM (if funded) would provide operational units with maps, handbooks, cards, and
videos designed to enhance the ability of the units to identify and protect sensitive resources.
Information regarding the distribution and abundance of sensitive resources is currently
maintained by the Environment and Natural Resources Division. The Range Control Officer,
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who is responsible for distributing educational materials to.operational units, will meet
annually with personnel from the Environment and Natural Resources Division to verify the
location of protected resources and restricted areas. Maps delineating protected resources and
restricted areas will be updated annually as needed by the Range Control Officer in cooperation
with Environment and Natural Resources Division personnel to reflect the most recent survey
data and other information. These maps will be provided to operational units prior to initiation
of training or testing activities. Additional environmental awareness training will be carried
out for listed species (see Appendix B of the MOA, attached as Appendix 1 of this opinion).

Environmental awareness handbooks, cards, and videos will also be updated as needed to
comply with current status and knowledge of listed, proposed, and candidate species at and
near Fort Huachuca. Because of the number of protected species known or with potential to
occur in the vicinity of Fort Huachuca, a two-year update cycle is recommended by the Fort.

13. Monitoring: General conditions of vegetation and soils at Fort Huachuca are
monitored through the LCTA program. Existing monitoring of federally-listed threatened and
endangered species will continue and be expanded consistent with the MOA attached as
Appendix 1 to this opinion. In addition, Agave palmeri populations on Fort Huachuca will
continue to be monitored no less than once every five years. Periodic surveys for other species
including candidate species with potential to occur on Fort Huachuca will be conducted as
appropriate.

14. Groundwater Studies and Usage: The Fort commits to undertake additional
research intended to reduce uncertainty associated with groundwater issues. One study, which
began in 1998, will examine the population structure, trends, and projections for future growth
in Cochise County. This study will attempt to quantify the Fort's contribution to the increasing
population of the county, as well as other factors.

Additional investigations into the connectivity of the Fort Huachuca/Sierra Vista well fields
and San Pedro River flows will also be conducted. While the specific focus and design of these
studies have not yet been determined, Fort Huachuca is committed to help improve the current
state of knowledge regarding the groundwater resources of the region. The results of all
investigations will be made available to the Service. Based on the results of these studies, Fort
Huachuca will seek consultation with the Service as appropriate if significant changes in the
current understanding of regional groundwater resources arc found.

Fort Huachuca will continue to study potential effects of groundwater pumping and identify
appropriate measures to reduce impacts. Study results would be made available to the Service
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and regional hydrological researchers, and Fort Huachuca will seek consultation with the
Service as appropriate.

Fort Huachuca will install composting latrines and extend water supply lines to the
AEROSTAT facility to remove commercial and industrial use of spring water in Garden
Canyon.

15. Individual Species Research: Fort Huachuca will develop and fund as
appropriate, research studies on federally-listed threatened and endangered as well as candidate
species and their habitat that occur on the installation. These studies shall include but not be
limited to such areas as habitat condition assessment and trends analysis, habitat requirements,
population surveying, habitat preservation plans, and species reintroduction studies. These -
research studies will be coordinated by Environment and Natural Resources Division and with
an appropriate Service representative as necessary.

16. Integrated Natural Resource Management Plan: Fort Huachuca will complete
the draft Integrated Natural Resources Management Plan (Environment and Natural Resources
Division 1997) which will provide a comprehensive natural resource management plan for
resource managers and installation tenants. This plan will combine all aspects of ongoing
conservation measures and proposed mitigation addressed in this proposed action into a
programmatic environmental program which will guide Fort Huachuca’s environmental
stewardship in the future.

17. Endangered Species Management Plans: Fort Huachuca will develop, as
appropriate, endangered species management plans for federally-listed threatened and
endangered as well as candidate species and their habitats that occur on the installation. These
plans shall include but not be limited to such areas as habitat condition improvement and
preservation plans. These species management plans will be coordinated by the Environment
and Natural Resources Division and with the Service as necessary.

18. Species Specific Management: Specific mitigation measures in addition to the
above measures will be implemented for all species addressed in formal consultation herein.
These measures are found in the Appendix B of the MOA (Appendix 1.)

SCOPE OF THE CONSULTATION

This consultation is at the plan-level, in that the effects of the Fort's activities are evaluated
broadly over a large range of programs and actions into the year 2009. However, this opinion
is designed so that all aspects of the Fort's activities discussed herein are addressed to the



68

project level. In other words, the Service believes most or all activities described in the
“Description of the Proposed Action” require no further consultation unless one of the
reinitiation criteria are met (see “Closing Statement”). The Service offers this perspective for
planning purposes only. In any case, the Fort has the responsibility under section 7(a)(2) of
the Act and 50 CFR 402.14(a) to review its actions to determine whether any action may
adversely affect a listed species or critical habitat, and if such a determination is made, to enter
into formal consultation with the Service if that action has not been the subject of previous
consultation. Program or project-level components of the proposed action that we suggest the
Fort examine closely to determine if additional project-level consultation is necessary include
the Army Water Resources Management Plan, the Regional Water Resources Plan, and the
Integrated Natural Resources Management Plan and components therein including the Fire
Management Plan and Endangered Species Management Plans. We also encourage the Fort to
look closely at possible effects of off-post activities, which were not described in any detail in
SAIC (1998a). Maintenance or operations of facilities in some sensitive or species-rich areas,
such as Mount Lemmon and Mount Graham, Arizona, and Mount Diablo, California, could
result in effects to listed species not evaluated herein or in SAIC (1998a). Aircraft overflights,
particularly low-level flights, that originate at Fort Huachuca or that could not occur but for
landing strips or facilities at Fort Huachuca (these activities and their effects would be
interrelated or interdependent to activities at Fort Huachuca - 50 CFR 402.02) may also have
effects not evaluated herein or by SAIC (1998a). Aspects of the Fort’s activities not described
in the “Description of the Proposed Action” and evaluated in the “Effects of the Proposed
Action” herein are not covered by this opinion. The Fort has committed to consulting on any
such activity that may affect listed species or critical habitat (part 5.c.13 of the MOA in
Appendix 1).

An aspect of the proposed action for which effects to listed species and critical habitat are
difficult to determine with precision is future prescribed fire, or managed natural fire. The
location, extent, timing, and logistics of such projects, and subsequent effects to listed species
and critical habitat are difficult to predict. As a means to extend the consultation to the project
level for these components of the proposed action, the Fort and the Service have established a
process whereby as the details of such projects are developed, their effects can be evaluated
and mitigation developed and implemented under the umbrella of this opinion. For such
projects, this opinion programmatically anticipates certain effects, including incidental take.
The Service believes that no further consultation on these projects is required so long as none
of the reinitiation criteria are triggered and the Service approves mitigation plans for the
projects. In considering whether or not to approve mitigation plans, the Service will determine
if the type of project proposed and the nature of impacts anticipated fall within the scope of
activities and impacts described herein. In making this determination, the Service will
carefully evaluate the additive effects (number and impacts of all such projects authorized
under this opinion) to ensure that the sum total of such projects do not exceed the extent or
nature of that evaluated here, that impacts do not exceed that anticipated herein, and that any
anticipated take would not be met or exceeded. If anticipated effects of proposed projects
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exceed that described herein, the project type is not included herein in the "DESCRIPTION
OF THE PROPOSED ACTION", or anticipated take would be met or exceeded, the Service
will not approve the mitigation plan and, in accordance with 50 CFR 402.14(a}, the project
would be subject to additional section 7 consultation if the Fort determines that the project may
affect a listed species or its critical habitat.

This opinion evaluates all effects of the proposed action, including interdependent and
interrelated effects (50 CFR 402.02), some of which occur off-post. Although such effects are
addressed herein, reasonable and prudent measures and terms and conditions only apply to
discretionary Army actions, not actions conducted by private individuals, the State of Arizona,
County of Cochise, the City of Sierra Vista, or others that do not require authorization from
the Fort. Anticipated incidental take in the "Incidental Take Statements" for animal species is
based on these effects analyses, and the Fort is exempted from incidental take prohibitions in
section 9 of the Act so long as such take is in compliance with the incidental take statements.
Take statements only apply to activities funded, authorized, or carried out by the Fort and do
not authorize take by private individuals, contractors, recreationists, or others, unless such take
is incidental to an action that is authorized by the Fort, described in the "Description of the
Proposed Action", and evaluated in the “Effects of the Proposed Action.”

ANALYSES BY SPECIES:

The following section includes separate analyses for each of the five listed species considered
in this biological opinion. Analyses include a status of the species, environmental baseline,
effects of the proposed action, concluding findings, and incidental take statements for animal
species (with the exception of the southwestern willow flycatcher). Incidental take statements
include reasonable and prudent measures and terms and conditions, which are mandatory
actions that must be carried out by the Fort so they become binding conditions of any grant or
permit issued to a permittee or contractor. In this case, measures to minimize take were
included in the MOA (Appendix 1), and are merely referenced in the incidental take
statements. The Service expects that these measures will be implemented as soon as possible.
Failure to promptly carry out terms and conditions may nulify the exemption from incidental
take under of section 7(0)(2) of the Act and leave the Fort and/or its permittees/contractors
subject to prosecution for an unlawful take.

Terms and acronyms used in the following discussion are discussed and defined in the
"DESCRIPTION OF THE PROPOSED ACTION" and SAIC (1998a).
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Huachuca Water Umbel
STATUS OF THE SPECIES

The Huachuca water umbel was listed as an endangered species on January 6, 1997. Critical
habitat was designated July 12, 1999, on 33.7 miles of the upper San Pedro River, 3.8 miles of
Garden Canyon on Fort Huachuca, and other areas of the Huachuca Mountains, San Rafael
Valley, and Sonoita Creek. The umbel is an herbaceous, semiaquatic perennial plant with
slender, erect leaves that grow from creeping rhizomes. The leaves are cylindrical, hollow
with no pith, and have septa (thin partitions) at regular intervals. The yellow/green or bright
green leaves are generally 0.04-0.12 inch in diameter and often one to two inches tall, but can
reach up to eight inches tall under favorable conditions. Three to 10 very small flowers are
borne on an umbel that is always shorter than the leaves. The fruits are globose, 0.06-0.08
inch in diameter, and usually slightly longer than wide (Affolter 1985). The species
reproduces sexuaily through flowering and asexually from rhizomes, the latter probably being
the primary reproductive mode. An additional dispersal opportunity occurs as a result of the
dislodging of clumps of plants which then may reroot in a different site along aquatic systems.

Huachuca water umbel was first described by A.W. Hill based on the type specimen collected
near Tucson in 1881 (Hill 1926). Hill applied the name Lilaeopsis recurva to the specimen,
and the name prevailed until Affolter (1985) revised the genus. Affolter applied the name L.
schaffneriana ssp. recurva to plants found in Arizona; while plants from Mexico and northern
South America were referred to as L. s. ssp. schaffneriana.

Huachuca water umbel has been documented from 26 sites in Santa Cruz, Cochise, and Pima
counties, Arizona, and in adjacent Sonora, Mexico, west of the continental divide (Haas and
Frye 1997, Saucedo 1990, Warren et al. 1989, Warren et al. 1991, Warren and Reichenbacher
1991, Service files). The plant has been extirpated from six of the 26 sites. The 20 extant
sites occur in four major watersheds - San Pedro River, Santa Cruz River, Rio Yagqui, and Rio
Sonora. All sites are between 3,500 to 6,500 ft elevation.

Huachuca water umbel has an opportunistic strategy that ensures its survival in healthy riverine
systems, cienegas, and springs. Inupper watersheds that generally do not experience scouring
floods, the umbel occurs in microsites where interspecific plant competition is low. At these
sites, the umbel occurs on wetted soils interspersed with other plants at low density, along the
periphery of the wetted channel, or in small openings in the understory. The upper Santa Cruz
River and associated springs in the San Rafael Valley, where a population of Huachuca water
umbel occurs, is an example of a site that meets these conditions. The types of microsites
required by the umbel were generally lost from the main stems of the San Pedro and Santa
Cruz rivers when channel entrenchment occurred in the late 1800's. Habitat on the upper San
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Pedro River is recovering, and Huachuca water umbel has recently been found along short
reaches of the main channel.

In stream and river habitats, Huachuca water umbel can occur in backwaters, side channels,
and nearby springs. After a flood, it can rapidly expand its population and occupy disturbed
habitat until interspecific competition exceeds its tolerance. This response was recorded at
Sonoita Creek in August 1988, when a scouring flood removed about 95 percent of the
Huachuca water umbel population (Gori et al. 1990). One year later, the umbel had
recolonized the stream and was again codominant with watercress, Rorippa nasturtium-
aquaticum (Warren et al. 1991). The expansion and contraction of Huachuca water umbel
populations appears to depend on the presence of “refugia” where the species can escape the
effects of scouring floods, a watershed that has an unaltered hydrograph, and a healthy riparian
community that stabilizes the channel.

Density of umbel plants and size of populations fluctuate in response to both flood cycles and
site characteristics. Some sites, such as Black Draw, have a few sparsely-distributed clones,
possibly due to the dense shade of the even-aged overstory of trees, dense nonnative
herbaceous layer beneath the canopy, and deeply entrenched channel. The Sonoita Creek
population occupies 14.5 percent of a 5,385 square foot patch of habitat (Gori ez al. 1990).
Some populations are as small as 11-22 square feet. The Scotia Canyon population, by
contrast, has dense mats of leaves.  Scotia Canyon contains one of the larger Huachuca water
umbel populations, where in 1995 it occupied about 64 percent of a 1,420 m (4,660 foot) reach
(Falk 1998).

While the extent of occupied habitat can be estimated, the number of individuals in each
population is difficult to determine because of the intermeshing nature of the creeping rhizomes
and the predominantly asexual mode of reproduction. A "population” of Huachuca water
umbel may be composed of one or many genetically distinct individuals.

Overgrazing, mining, hay harvesting, timber harvest, fire suppression, and other activities in
the nineteenth century led to widespread erosion and channel entrenchment in southeastern
Arizona streams and cienegas when above-average precipitation and flooding occurred in the
late 1800's (Bahre 1991, Bryan 1925, Dobyns 1981, Hastings and Turner 1980, Hendrickson
and Minckley 1984, Martin 1975, Sheridan 1986, Webb and Betancourt 1992). A major
earthquake near Batepito, Sonora, approximately 40 miles south of the upper San Pedro
Valley, resulted in land fissures, changes in groundwater elevation and spring flow, and may
have preconditioned the San Pedro River channel for rapid flood-induced entrenchment
(Hereford 1993, Geraghty and Miller, Inc. 1995). These events contributed to long-term or
permanent degradation and loss of cienega and riparian habitat on the San Pedro River and
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throughout southern Arizona and northern Mexico. Much habitat of the Huachuca water
umbel and other cienega-dependent species was presumably lost at that time.

Wetland degradation and loss continues today. Human activities such as groundwater
overdrafts, surface water diversions, impoundments, channelization, improper livestock
grazing, chaining, agriculture, mining, sand and gravel operations, road building, nonnative
species introductions, urbanization, wood cutting, and recreation all contribute to riparian and
cienega habitat loss and degradation in southern Arizona. The local and regional effects of
these activities are expected to increase with the increasing human population.

Dredging extirpated the Huachuca water umbel from House Pond, near the extant population in
Black Draw (Warren et al. 1991). The umbel population at Zinn Pond in St. David near the
San Pedro River was probably lost when the pond was dredged and deepened. This population
was last documented in 1953 (Warren et al. 1991).

Livestock grazing can affect the umbel through trampling and changes in stream hydrology and
loss of stream bank stability. However, existence of the umbel appears to be compatible with
well-managed livestock grazing (Service 1997a). In overgrazed areas, stream headcutting can
threaten cienegas where the umbel occurs. Such headcutting occurs at Black Draw just south
of the international boundary and at Los Fresnos, in the San Rafael Valley, Sonora.
Groundwater pumping has eliminated habitat in the Santa Cruz River north of Tubac, and
threatens habitat in the San Pedro River. Severe recreational impacts in unmanaged areas can
compact soils, destabilize stream banks, and decrease riparian plant density, including densities
of the Huachuca water umbe!. Populations in Bear Canyon in the Huachuca Mountains have
been impacted by trampling and off-highway vehicles.

A suite of nonnative plant species has invaded wetland habitats in southern Arizona (Stromberg
and Chew 1997), including those occupied by the Huachuca water umbel [Arizona Department
of Water Resources (ADWR) 1994]. In some cases their effect on the umbel is unclear.
However, in certain microsites, the nonnative Bermuda grass, Cynodon dactylon, may directly
compete with the umbel. Bermuda grass forms a thick sod in which many native plants are
unable to establish. Watercress is another nonnative plant now abundant along perennial
streams in Arizona. It is successful in disturbed areas and can form dense monocultures that
can outcompete Huachuca water umbel populations.

Limited numbers of populations and the small size of populations make the Huachuca water
umbel vulnerable to extinction as a result of stochastic events that are often exacerbated by
habitat disturbance. For instance, the restriction of this taxon to a relatively small area in
southeastern Arizona and adjacent Sonora increases the chance that a single environmental
catastrophe, such as a severe tropical storm or drought, could eliminate populations or cause
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extinction. Populations are in most cases isolated, as well, which makes the chance of natural
recolonization after extirpation less likely. Small populations are also subject to demographic
and genetic stochasticity, which increases the probability of population extirpation (Shafer
1990, Wilcox and Murphy 1983).

ENVIRONMENTAL BASELINE

At and in the vicinity of Fort Huachuca, extant Lilaeopsis populations occur on the San Pedro
River on lands managed by the Bureau of Land Management (BLM), in canyons of the
Huachuca Mountains on the Fort, and on lands managed by the Coronado National Forest or
owned by private individuals. Two extirpated populations in the upper San Pedro watershed
occurred at Zinn Pond in St. David and the San Pedro River near St. David.

San Pedro River Localities of the Huachuca Water Umbel

The upper San Pedro River is characterized by a relatively broad floodplain that meanders
through the San Pedro River Valley. The riparian zone consists of cottonwood-willow and
herbaceous associations near the river channel, to mesquite bosque on the higher terraces.
Pond and marshland communities, saltcedar, Tamarix chinensis, four-wing saltbush, Atriplex
canescens, and sacaton, Sporobolus spp., associations also exist in the riparian zone of the
river. The upper San Pedro River is perennial from approximately Hereford to about four
miles north of the Charleston Stream Gage. The Babocomari River, which drains portions of
the Mustang, Huachuca, and Whetstone mountains, and the Canelo Hills, is the largest
tributary and enters the San Pedro River just south of Fairbank. O'Donnel Creek, Ramsey
Canyon, and Miller Canyon are other important tributaries [ASL Hydrologic and
Environmental Services (ASL) 1994.) Hydrologists have divided the upper San Pedro River
into two subwatersheds, including: 1) Sierra Vista subwatershed, which includes the river and
its watershed from the international boundary north to a point approximately 3 miles north of
Fairbank, and 2) Benson subwatershed, which includes the river and its watershed from the
northern boundary of the Sierra Vista subwatershed north to the "Narrows" several miles north
of Benson (ADWR 1991). Two major diversions of surface flow have occurred on the upper
San Pedro River in the Benson subwatershed, including: 1) St. David ditch, located north of
the Babocomari River and approximately 5 miles south of St. David, and 2) Pomerene Canal
(ADWR 1994). All surface flow of the river up to 24 cfs is diverted into the St. David ditch
for use by the St. David Irrigation District (ADWR 1991, Steve Lacey, Fluid Solutions,
Phoenix, pers. comm. 1999). The perennial reach of the San Pedro River, as defined by
ADWR (1991), ends at the St. David diversion. This diversion is just inside the northern
boundary of the San Pedro Riparian National Conservation Area (RNCA). The current status
of the Pomerene Canal diversion is unknown.
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The San Pedro River RNCA was designated in 1988 as part of the Arizona-Idaho Conservation
Act. The RNCA, which is managed by the BLM, includes roughly 57,000 acres in a strip
approximately 36 miles long and 2.6 miles wide that runs from the international boundary
north to about 3 miles south of St. David (but there is an approximate two mile gap in the
RNCA just north of Palominas and a section just north of Lewis Springs.) The purposes of the
RNCA as defined in the legislation are to conserve, protect, and enhance the riparian area and
the aquatic, wildlife, archeological, paleontological, scientific, cultural, educational, and
recreational resources of the area. The legislation established a Federal reserve water right
adequate to fulfill the purposes of the RNCA. The riparian corridor through the RNCA 1is one
of the most extensive, contiguous reaches of cottonwood-willow gallery forests in the
southwestern United States (BLM 1998).

The Huachuca water umbel was located on the San Pedro River RNCA in 1994. Mark
Fredlake (BLM, Sierra Vista, AZ), Peter Warren and Dave Gori (The Nature Conservancy,
Tucson, AZ) located 43 patches of Huachuca water umbel during 1995 and 1996. Haas and
Frye (1997) identified eight additional patches in 1997. These patches were found in six
disjunct areas, including approximately 2 miles downstream of Fairbank, near Brunchow Hill
upstream of Charleston, in the river at Lewis Springs, approximately one mile north and south
of Highway 90, approximately 2.5 miles downstream of Highway 90, and from Hereford
Bridge north for approximately 1 mile. Haas and Frye (1997) also documented the species on
the San Pedro River approximately 0.5 mile south of the international boundary.

The umbel is sensitive to flooding and populations may disappear while others become
established during and after severe flood events. Two patches of Huachuca water umbel on the
San Pedro River were lost during a winter flood in 1994 and had still not recolonized that area
as of May of 1995, demonstrating the dynamic and often precarious nature of occurrences
within a riparian system (Al Anderson, Grey Hawk Ranch, in litz. 1995). However, after high
flows in 1996, no apparent loss or reduction in approximately 12 Huachuca water umbel
patches were noted by Dr. Peter Warren (The Nature Conservancy, Tucson, pers. comm.
1997). The entire San Pedro RNCA is considered potential habitat for the Huachuca water
umbel. It is the largest contiguous potential habitat of the umbel, and as such is considered the
most important site for recovery.

Comparison of current conditions with accounts of explorers and others who visited the San
Pedro River more than a century ago suggest that cienegas and wetlands have largely
disappeared or have been replaced by riparian woodlands. When Padre Kino visited the San
Pedro River in the late 1600's, he encountered an unincised marshy river where the native
Sobaipuris people were living and irrigating several types of crops with water diverted from
the river through canals (Kino 1919, Hendrickson and Minckley 1984). The Sobaipuris
vacated the area after intense raiding by Apaches in 1762, leaving the valley to sporadic cattle
operations run by Mexicans. The riverbottom was heavily stocked by cattle in the early part of
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the 1800's, but ranches were abandoned due to Apache raids. Wild livestock left behind by
the ranchers were abundant when explorers visited the San Pedro in the mid-1800s, but despite
this grazing, the river in 1846 was described as a "marshy bottom with plenty of grass and
water" (Cooke 1938), and was characterized by tall grasses that were difficult to pass through
(Evans 1945, Cooke 1938). Boggy banks and swampy conditions were described by Eccleston
(1950). Cottonwoods, willows, and other riparian trees were present (Leach 1858, Parke
1857), but most descriptions suggest they were less evident than today, and that cienega
conditions prevailed (Hendrickson and Minckley 1984). This characterization is however,
contrary to some descriptions from the period indicating the river was incised near St. David
and Benson (Parke 1857, Bartlett 1854). Hendrickson and Minckley (1984) suggest
entrenchment was local and discontinuous in the mid 1800's. The marshy, cienega conditions
encountered by explorers in the 1800's were likely ideal habitats for the Huachuca water
umbel.

A series of large floods resulted in channel entrenchment between 1880 and 1908 (Hereford
1993), and possibly as late as 1926 (Jackson et al. 1987). Flooding and downcutting left the
river channe! 3-30 feet below the former floodplain (Hereford 1993}, which would have left
most of the marshy bottomlands, and the habitat of the water umbel, high and dry.
Completion of two cross-continental railways across Arizona in the 1880's, military conquest
of the Chiricahua Apaches, and discovery of extensive silver deposits near Tombstone in the
late 1870's spurred a boom in the mining and livestock industries and facilitated settlement and
development of the area (Rogers 1965, Sheridan and Hadley 1994). Watershed degradation
caused by extensive mining, wood cutting, and heavy grazing exacerbated the effects of
unusually heavy rainfall, resulting in entrenchment of the river channel and loss of cienega
habitats (Hereford 1993, ADWR 1994, Jackson ez al. 1987, Geraghty and Miller, Inc. 1995).
Other factors that affected the distribution and abundance of cienega conditions on the San
Pedro River include elimination of beavers and a major earthquake (San Pedro Expert Study
Team 1999, DuBois and Smith 1980, Geraghty and Miller, Inc. 1995). Through construction
of dams, beaver, Castor canadensis, probably contributed to the abundance of marshy, boggy
conditions on the San Pedro River observed by explorers prior to entrenchment. However, as
a result of overharvest, beaver were eliminated from the upper San Pedro, possibly near the
turn of the century (Fredlake 1996). Following a major earthquake in 1887, the epicenter of
which was located approximately 40 miles south of the upper San Pedro Valley, cienegas near
St. David dried up, while in other areas artesian flows developed. The earthquake may have
contributed to conditions that lead to channel entrenchment (Geraghty and Miller, Inc. 1993,
Hereford 1993). With resulting loss of cienega conditions, the Huachuca water umbel
probably became extremely limited in distribution or disappeared from the San Pedro River at
this time. It was collected from the San Pedro River in 1958 (Warren et al. 1989), which may
have represented a remnant population.

Since entrenchment during 1880-1926, the river channel has widened substantially, peak flows
have declined, sinuousity of the channel has increased, and riparian woodlands have developed
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on the floodplains (Hereford 1993). Hereford (1993) suggests that "increased sinuousity
produced a reservoir effect that attenuated flood waves, and the development of floodplains
enabled flood waters to spread laterally, thereby increasing transmission losses.”
Improvements in watershed condition and resulting increased infiltration and reduced runoff
may have also contributed to reduced peak flows.

Few direct human impacts to umbel habitat in the San Pedro River have occurred since
establishment of the RNCA. However, recreation and associated impacts are becoming
increasingly evident. A wildfire just north of the Highway 90 bridge destroyed 780 acres of
riparian woodlands and grasslands in late May and June 1998. The cause of the fire is
unknown, but recreational activities are likely to increase the incidence of fire in the future.
Recreation may be adversely affecting the umbel through trampling and bank erosion in some
areas, particularly at the Highway 90 locality. Another fire, apparently caused by a downed
power line, burned approximately 800 acres in the RNCA in March 1999. Removal of most
livestock after establishment of the RNCA stimulated a recovery of riparian and wetland plant
communities. Trespass cattle along the river were causing localized trampling of water umbel
sites near the Highway 90 crossing in 1997, and continue to be a problem in some areas of the
RNCA, but the BLM has stepped up efforts to control trespass cattle. The immediate
watershed of the upper San Pedro River continues to be degraded to some extent by livestock
grazing. Disturbance of soils and cryptobiotic crusts, and removal of vegetation in the
watershed by grazing combine to increase surface runoff and sediment transport, and decrease
infiltration of precipitation (Belsky and Blumenthal 1997, Busby and Gifford 1981, DeBano
and Schmidt 1989, Belnap 1992, Gifford and Hawkins 1979, Blackburn 1984). Degraded
watershed condition due to grazing is particularly evident along Highway 90 north of
Huachuca City where grasses have been largely eliminated. Between 1974 and 1987, ‘
grassland communities in the upper San Pedro basin decreased in cover by 35 percent (U.S.
Environmental Protection Agency 1997) and have been replaced by desert scrub communities.

As mentioned above, the beaver was eliminated from the upper San Pedro River basin
probably circa 1900. The BLM and Arizona Game and Fish Department recently reintroduced
several beaver into the RNCA between the Hereford Bridge and the Highway 90 bridge. The
effects of reintroducing beaver into the river system were the subject of recent formal section 7
consultation between the Service and BLM. In the biological opinion, the Service found that
proposed reintroduction would not jeopardize the continued existence of the Huachuca water
umbel. Beaver could facilitate reestablishment of cienega conditions through construction of
dams and ponding of water. Effects on existing individual plants or populations of plants
cannot be determined and would depend on the location and extent of beaver activity and the
level of success of the beaver reintroduction program.

The greatest threat to umbel habitat on the San Pedro River is continued groundwater pumping
in excess of recharge, which has the potential to lower groundwater elevation under portions of
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the river, eliminate base flows, and result in dessication of the riparian and wetland vegetation
communities (BLM 1998, Stromberg et al. 1996, ADWR 1994.) The hydrology of the upper
San Pedro Basin and associated topics have been studied by numerous investigators,
particularly in the last decade (i.e. Coes er al. 1999, Goodrich et al. 1998, Koehler and Ball
1998, MacNish 1998, Pool er al. 1998, Sharma e? al. 1997; Wynn and Gettings 1997, Corell
et al. 1996, Corell 1996, Stromberg et al. 1996, Water and Environmental Systems
Technology, Inc. 1994, 1996, ASL 1994, 1995, 1998, Lacher 1994, Hereford 1993, Braun et
al. 1992, Vionnet and Maddock 1992, ADWR 1991, 1994, Putman et al. 1988, Jackson et al.
1987, Freethy 1982, Arizona Water Commission 1974). Much of the recent work has been
driven by a water rights adjudication in the Gila River basin, which inciludes the upper San
Pedro River; and concerns that groundwater pumping in the Sierra Vista subwatershed may
result in declining groundwater elevations and loss of baseflow and riparian values along the
San Pedro River. '

e e d iver
River Flow and Trends

Flows in the upper San Pedro River are considered intermittent from the Mexican boundary to
about four miles north of Palominas. The river is mostly perennial through the RNCA to
about four miles north of the Charleston Stream Gage, after which it is intermittent (ASL
1994). Table 2 presents median monthly stream flows at the three gaging stations maintained
by US Geological Survey, including the Palominas Gage (T23S R22E, $33), the Charleston
Gage (T21S, R21E, S11), and the Tombstone Gage (T19S, R21E, S28). The greatest
discharges are often recorded at the Tombstone Gage, although this is a “losing reach” (the.
river loses water to the floodplain aquifer) (Jackson et al. 1987, ASL 1994). Flows at the
Tombstone Gage are bolstered by inflows from the Babocomari River, which flows during and
after precipitation events, but contributes little to baseflow (ASL 1994). Flows largely
correspond to precipitation in the watershed; and are lowest in May, June, and early July
during the dry season, and are greatest during the summer monsoons in mid to late July and -
August or in winter.

Jackson ef al. (1987) evaluated trends in flows at the Charleston Gage during 1931-1985.
Mean annual flows showed no significant trends over time, however, peak flows and mean
annual low flows (lowest flow during any 1, 7, 30, and 90 day periods in a year) declined
significantly. A similar significant declining trend in low flows was noted at the Palominas
Gage. Geraghty and Miller, Inc. (1995) found that low flows at Charleston decreased
substantially from 1905 to 1928, then increased until 1930. After 1930, the authors found that
low flows generally declined. Koehler and Ball (1998) found that annual 7-day low flows at
Charleston declined an average of 0.04 + 0.01 cfs per year from 1935 to 1996. Winter
baseflows at Charleston declined steadily prior to 1951, but since then no trends were
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Table 2: Median monthly stream flow [cubic feet per second (cfs)], San Pedro River, Sierra
Vista Subwatershed, 1931-1983 (from Jackson et al. 1987)

Gaging Station

Palominas Charleston Tombstone

Month

January 10.9 23.5 35.8
February 8.6 20.3 32.1
March 6.3 18.9 29.1
April 2.5 12.2 15.7
May 1.2 7.9 1.4
June 0.6 4.2 3.0
July 15.7 29.1 67.2
August 51.9 91.6 18.4
September 10.7 24.2 18.4
October 3.7 12.2 13.0
November 3.6 13.6 12.2
December 5.5 17.1 20.2

detected; winter baseflow correlates somewhat with meteorological events (Pool et al. 1998,
Koehler and Ball 1998). Interpretations of trends at Charleston before 1942 are questionable
because the gage was at various locations in a six mile reach before 1942 (Robert MacNish,
University of Arizona, Tucson, AZ, pers. comm. 1998).

Analysis by Corell ez al. (1996) demonstrate that baseflow at Charleston declined from 9,470
acre-feet per year in 1940 to 6,332 acre-feet per year in 1951. Baseflow declined again at
Charleston from 6,583 acre-feet per year in 1973 t0 4,750 acre-feet per year in 1981. Jackson
et al. (1987) note that at the Palominas Gage, “since 1950 it is common to have zero flow for
both the 1-day and 7-day periods, and not uncommon to have zero flow for the 30-day period.”
Although none of the upper San Pedro River gages are considered accurate to within 15
percent for low flows, and as noted, analysis of trends at Charleston before 1942 is suspect,
the overall declining trends in annual low flow are highly significant statistically (Jackson et al.
1987, Koehler and Ball 1998). These trends are difficult to explain by fluctuations in
precipitation alone (Koehler and Ball 1998, Pool et al. 1998, Jackson et al. 1987). Possible
causes include: 1) changes in runoff from the watershed due to changes in watershed condition,
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2) influences of near-stream groundwater pumping for agricultural purposes, 3) changes in
water use in Mexico, 4) changes in water consumption by riparian vegetation along the river,
and 5) groundwater pumping from the regional aquifer (ASL 1994, Jackson e al. 1987).
Koehler and Ball (1998) conclude that there is little doubt that annual 7-day low flows are
declining, but that evidence is lacking for a non-seasonal aquifer-wide phenomenon (such as
groundwater pumping from the regional aquifer) being the sole cause of the decline. There is
some preliminary evidence that low summer precipitation over the last 10-20 years has reduced
recharge adjacent to the river and may have contributed to observed reduced baseflow (Don
Pool, USGS, Tucson, pers. comm. 1999). Robert MacNish (pers. comm. 1998) notes that a
diversion in Mexico, constructed in 1946-48, may be responsible for an approximate 0.5 cfs
decline in baseflow (approximately 25 percent of the drop in baseflow at Charleston between
1942 and 1996).

Geraghty and Miller, Inc. (1995) found that declining flows since 1930 correlate well with the
development of riparian woodlands, and that resulting increased evapotranspiration probably
exacerbated seasonal and long-term declines in baseflow. The riparian vegetation along the
San Pedro River is the largest single consumer of groundwater in the subwatershed (San Pedro
Expert Study Team 1999). Some have suggested that vegetation along the San Pedro River
may need to be “managed” to prevent reductions or loss of baseflow. However, the assumption
that water use by riparian vegetation may reduce or eliminate baseflow ignores other
hydrological benefits of riparian vegetation, including reducing flow velocity during flood
events, thus facilitating capture of sediments and increased recharge of flood waters, reduced
downcutting and incisement of the channel and associated draining of bank storage, and
addition of woody debris to the river channel, which also slows flow velocity and allows
greater recharge (DeBano et al. 1995). Also, attempts t0 increase stream flow or to salvage
water by eliminating or reducing riparian vegetation have failed or were only marginally
successful (see review in DeLoach 1991). For instance, eradication of saltcedar from 21,500
acres of the Pecos River in New Mexico has resulted in no detectable increase in river
baseflow (DeLoach 1991). Furthermore, “management” or removal of riparian vegetation
could have adverse effects on the water umbel, the southwestern willow flycatcher, and other
species, and may be contrary to the Congressionally-designated purposes of the Riparian
National Conservation Area.

The BLM established nine stream gages on the San Pedro River and one gage on the
Babocomari River in the RNCA in 1987. Sharma et al. (1997) evaluated data from these
gages, and correlations between these gages and the USGS gage at Charleston. Key findings
from this report in regard to surface flows in the river inctuded: 1) at low flows, the
percentage of flow contributed by ground water discharge in the reach below Hereford has
increased, possibly because of retirement of irrigated agriculture in the area, or as a result of
diminished flows reaching Hereford from upstream; 2} there is a trend toward low flows
becoming a greater percentage of daily discharge at Hereford - for instance, the number of
days for which the flow was below 0.1 cfs was zero from 1987-1994, but from January-
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September 1995 the number of days below 0.1 cfs was seven; 3) inflows below Lewis Springs
are diminished as a percentage of flow at the Charleston Gage, possibly as a result of increased
water use by phreatophytes or pumping outside of the RNCA; 4) low flows are becoming
increasingly frequent at the Charleston Bridge based on observed trends during 1987-1994; 3)
flows at Charleston Hills have remained similar to discharge at Charleston Bridge during 1987-
1994: there is evidence that there may be a slight reduction in percentage of flow lost to the
groundwater system in this reach; and 6) at Fairbank, the loss of streamflow to the
groundwater system has decreased, possibly due to less consumption by phreatophytes, but low
flows are increasingly common at this gage. Sharma er al. (1997) believed that the most likely
cause of apparent decreased contribution of groundwater to stream flow in the Lewis Springs-
Charleston Bridge reach was groundwater pumping outside of the RNCA.

In a draft report, MacNish (1998) evaluated the effects of possible changes in climate, inflows
from Mexico, water use by riparian vegetation, and extraction of groundwater on baseflow.
He concluded that climatic change, and reduced inflow from Mexico have had minor effects at
most. Increased water use by riparian vegetation may be responsible for a little less than 25
percent of the observed decline in baseflow at Charleston. As noted earlier, MacNish (pers.
comm. 1998) notes that a diversion in Mexico, constructed in 1946-48, may be responsible for
an approximate 0.5 cfs decline in baseflow (approximately 25 percent of the drop in baseflow
at Charleston between 1942 and 1996). However, MacNish (1998) concludes that the most
important cause of diminished baseflow is groundwater pumping, particularly in the southern
portion of the basin where groundwater pumping was closer to the river, and that groundwater
pumping in the Fort Huachuca/Sierra Vista area began impacting river baseflow about 1990.

The San Pedro Expert Study Team (1999) assessed effects of groundwater pumping on riparian
habitats and migratory birds. They found that modeling of the groundwater system in the
basin suggests the cone of depression in the Fort Huachuca/Sierra Vista area began to have
significant effects on discharge to the river in the 1960s or 1970s. The model used by the
authors indicated that after 30 years of pumping, discharge to the river was reduced to 30
percent of what it was before pumping. After 50-60 years of pumping the gradient to the river
becomes flat and there is no longer flow to the river. If trends continue, gaining reaches of the
river would become losing reaches. However, as groundwater elevation drops, riparian
vegetation would decline resulting in less evapotranspiration, thus somewhat mitigating
groundwater withdrawals. The authors do not state the model’s baseline for when groundwater
pumping started. Groundwater pumping was occurring in 1940, but significant withdrawals
did not occur until the early 1960's (Vionnet and Maddock 1992). If the authors meant that
groundwater pumping began in 1940, then 50-60 years after initiation of pumping would be
1990-2000. If initiation was in the early 1960's, then 50-60 years thereafter would be 2010-
2020.
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Groundwater pumping and land uses upstream of the RNCA in Mexico affect flows as well.
The best information available indicates that approximately 3,200 acres of farmland are
irrigated in the Mexican portion of the San Pedro River basin (Watts et al. 1998). An
estimated 9,600 acre feet of water is used per year to irrigate these croplands. If this pumping
were eliminated, median flows at Palominas would increase roughly by five cfs [3,500 acre
feet per year (San Pedro Expert Study Team 1999)]. An increase of 3,500 acre feet would
represent approximately an 18 percent increase in annual groundwater supplies in the Sierra
Vista subwatershed. An estimated 2,300 acre feet per year is pumped for domestic uses in
Cananea, Naco, and other smaller settlements. Pumping also occurs to support mining and a
smelter at Cananea, but this pumping occurs on the southern edge of the watershed and may
not impact baseflows of the San Pedro River in the United States significantly (San Pedro
Expert Study Team 1999).

The conclusions of the San Pedro Expert Study Team (1999), MacNish (1998), and Sharma et
al. (1997) that groundwater pumping in the Fort Huachuca/Sierra Vista area has affected
baseflow have been questioned by some hydrologists. In a May 28, 1997, letter to Michael
Shaughnessey, Fort Huachuca, hydrologist Jon Frenske, Army Corps of Engineers, believed
the finding by Sharma et al. (1997) that groundwater pumping caused the observed changes in
flow in the Lewis Springs-Charleston Bridge reach was “premature and unsupported by
physical evidence and justification.” In a July 1, 1998, memorandum (Fenske 1998), Mr.
Fenske presented monitoring well data suggesting that from Aprit 1995 to April 1998 the
groundwater gradient along a transect from Sierra Vista to the San Pedro River at Charleston
was reversed only within about 3.5 miles of Sierra Vista (i.e. the cone of depression had not
reached the river in this area). However, in a letter to Mike Shaughnessey, Fort Huachuca,
Mr. Fenske stated that several more years of data collection are needed to make conclusive
statements based on the well data. In a June 6, 1997, letter to Dennis Sundie, ADWR, about
the findings in Sharma et al. (1997), Frank Putman, ADWR, stated “it seems inappropriate to
assert that changes seen in stream flow are due to pumping, phreatophyte growth, agricultural
use, or climatic factors without an in-depth examination of these factors, which this report does
not do.”

Summary of Groundwater Data

Groundwater elevation contour maps have been constructed for the Sierra Vista subwatershed
from well data. These maps illustrate that groundwater enters the watershed in the form of
mountain-front recharge, from the San Pedro River in losing reaches, and as groundwater flow
moving northward from Mexico. Groundwater is lost to the San Pedro River in gaining
reaches, from evapotranspiration, groundwater pumping, and groundwater flow out of the
basin to the north (ASL 1994). The aquifer is composed of a deep, regional aquifer that is
mostly unconfined, except in some portions of the southern half of the subwatershed (ADWR
1994, Wynn and Gettings 1997). The regional aquifer may contain an estimated 31.8 million
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acre-feet of recoverable water in storage to a depth of 1,200 feet (ADWR 1991), although a
recent draft report suggests the storage may be less due to the presence of extensive clay
deposits (Wynn and Gettings 1997; Mark Gettings and Don Pool, US Geological Survey,
Tucson, AZ, pers. comm. 1998-1999). The floodplain aquifer is long, narrow, relatively
shallow, and lies along the San Pedro River. Estimated water in storage on the floodplain
aquifer is 160,000 acre-feet to a depth of 60 feet (ADWR 1991). Groundwater elevation in the
floodplain aquifer is closely associated with river flow.

Based on a 1990 water budget modeling effort conducted by ADWR (1991), annual water
supply into the Sierra Vista subwatershed was estimated at 56,820 acre-feet. Approximately
28,850 acre-feet were withdrawn for consumptive use, while 39,200 acre-feet flowed out of
the system as surface flow in the San Pedro River. Major contributions to “consumptive use”
included water use by phreatophytes ("50 percent), irrigation ("16 percent), and municipal and
military ("23 percent). The modeling demonstrated that use exceeded recharge by roughly
11,230 acre-feet per year, which is the amount that is lost in storage each year (ASL 1994). A
reevaluation of the water budget shows the deficit is currently roughly 7,000 acre-feet per year
(San Pedro Expert Study Team 1999, Corell ef al. 1996). The reduction in the deficit is due
primarily to retirement of agricultural pumping. An estimated 500-900 acres of irrigated
agriculture still remains in the subwatershed, which is responsible for approximately 1,500-
2,800 acre-feet of water use per year (San Pedro Expert Study Team 1999).

Groundwater pumping in excess of recharge has created local declines in groundwater
elevation at Fort Huachuca/Sierra Vista and at Hereford/Palominas. “Cone(s) of depression” in
the vicinity of Fort Huachuca and Sierra Vista encompasses approximately 7.5 square miles
running in a northwest-southeast direction, paralleling the Huachuca Mountains for at least 15
miles from approximately the Babocomari River to south of Sierra Vista (ADWR 1994, Wynn
and Gettings 1997, Schwartzman 1990).

Groundwater elevations have declined 20-90 feet in the Fort Huachuca/Sierra Vista cone of
depression (Corell et al. 1996). Groundwater levels declined approximately 1.4 feet per year
in this area from 1966-1986 (Putnam et al. 1988). Groundwater pumping at the north end of
the cone of depression has affected flow patterns of the Babocomari River in the vicinity of
northern Huachuca City and the Fort Huachuca East Range, where baseflow is severely
depleted or absent during the pre-monsoon dry season (Schwartzman 1990). Current
groundwater drawdown along the Babocomari River is attributed to pumping by Huachuca
City, Fort Huachuca, and City of Sierra Vista. Modeling predicts that pumping by Fort
Huachuca and Sierra Vista will be responsible for 84-91 percent of the drawdown by 2015
(Schwartzman 1990). Another cone of depression in the Hereford-Palominas area is not as
deep, but it underlies the San Pedro River and thus directly affects river flow. However,
recent retirement of agricultural pumping in the area has apparently allowed or contributed to
some recovery of groundwater elevation (Sharma et al. 1997).
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Most investigators do not believe the Fort Huachuca/Sierra Vista cone of depression has
“reached” the San Pedro River (Fenske 1998, ASL 1995, ADWR 1994, 1991); however, the
cone of depression captures water that would have reached the San Pedro River in pre-
development conditions (Corell er al. 1996, ADWR 1991). The cone of depression may not
actuaily need to contact the river or reverse the flow of groundwater at the river (cause
portions of the river to become losing reaches) to significantly affect baseflow. The cone of
depression will decrease the hydraulic head adjacent to the river before it reverses the flow of
groundwater. However, there is uncertainty as to how much of the currently observed decline
in baseflow can be attributed to the reduced hydraulic head caused by the Fort Huachuca/Sierra
Vista cone of depression (Koehler and Ball 1998). Modeling by Water and Environmental
Systems Technology, Inc. (1996} estimated that agricultural users were responsible for 94
percent of the historic loss of river flow through 1988, while municipal and military users were
only responsible for six percent. However, the authors did not calculate such estimates for
present or future conditions. The San Pedro Expert Study Team (1999) believe river flow was
affected by the Fort Huachuca/Sierra Vista cone of depression as early as the 1960s or 1970s.
MacNish (1998) believes the Fort Huachuca/Sierra Vista cone of depression began affecting
baseflow about 1990, but that current declines are due primarily to pumping (mostly
agricultural) in the Hereford/Palominas area. He believes that without mitigation, it is likely
that the perennial reach of the San Pedro River north of Lewis Springs will become
intermittent, if not ephemeral (lacking in baseflow), perhaps within a decade.

Clay deposits occur in the San Pedro River Valley near Palominas and St. David. Recent
information developed by Don Pool and his colleagues at USGS indicates clay deposits also
occur along the west side of the river downslope from Sierra Vista that run in a north-south
direction. The extent of the clay deposit is unknown, but the eastern edge of the deposit
intersects the river at about one to two miles south of Highway 90 (D. Pool, pers. comm.
1999, San Pedro Expert Study Team 1999). The location of the deposit suggests the reach in
the vicinity of the Babocomari confluence would likely be the first area affected by
groundwater pumping at Fort Huachuca and Sierra Vista, followed by the reach north of
Charleston, and then the reach from Highway 90 to Charleston (Don Pool, pers. comm. 1999).
Although the hydraulic conductivity is low in the area of the deposit, Don Pool does not
believe the clay deposit would slow the spread of the cone of depression or effects to river
baseflow. Of particular concern are wells that draw water from below the clay deposit, which
would have the greatest potential to affect river baseflow. Dr. Mark Gettings (pers. comm.,
USGS, Tucson, 1998) has stated that the presence of an “intermediate conductor” (clay deposit)
would not prevent the cone of depression from spreading eastward to the San Pedro River. He
said that a clay layer may slow the spread of the cone, but depending on the nature of
underlying substrates, a siphon effect under the clay layer could cause the cone of depression
to spread very rapidly to the east. The deposit also limits the size of the groundwater
reservoir, which could also speed enlargement of the cone of depression. South of Highway
90, the river probably flows, at least in part, atop the clay deposit, and flows probably reflect
recharge near the river or inflow from upstream. In this reach, changes in the regional
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aquifer, such as groundwater pumping at Fort Huachuca and Sierra Vista, are less likely to
affect baseflow (Don Pool, pers. comm. 1999).

a f Predictive lin

Modeling of groundwater relationships in the San Pedro basin began in the early 1970s with
the development of a groundwater flow model by the Arizona Water Commission (1974).
Recent modeling has been conducted by ADWR ( Putman ez al. 1988, ADWR 1994, Corell
1996, Corell et al. 1996), University of Arizona (Braun et al. 1992, Vionett and Maddock
1992, Water Resources Research Center 1991), Water and Environmental Systems
Technology, Inc. (1994, 1996), Schwartzman (1990), and ASL (1995, 1998). Some reports
model historic conditions (transient models); while others predict future conditions. Models
developed by ADWR and the University of Arizona build on a model developed by USGS
(Freethey 1982). The ASL modeling efforts were developed specifically to evaluate the effects
of various effluent recharge scenarios on groundwater hydrology and river flow. These
models provide the basis for predicting the effects of groundwater pumping on flows in the San
Pedro River, or in the Babocomari River (Schwartzman 1990), under varying future scenarios,
such as continued human population growth at current rates and patterns, elevated growth at
Sierra Vista and Fort Huachuca, drought, holding population static, etc. The conclusions of
recent modeling efforts in regard to effects on river flow or extent of riparian vegetation under
varying scenarios are presented in Table 3.

Table 3 attempts to summarize the conclusions of predictive modeling efforts; however, many
of these studies are comprehensive and detail many modeling outputs not presented here. To
fully understand the mechanics, outputs, assumptions, and uncertainties of these models
requires an in-depth review of each report. Such a review is beyond the scope of this opinion.
Also, some of the models may need to be reviewed and revised in regard to new information
about the presence of a clay deposit in the San Pedro River Valley. However, some
generalizations and commonalities can be drawn from the results of these various modeling
exercises. A continuation of current growth patterns in the subwatershed without
implementation of new recharge, water conservation, or other measures to reduce water use or
enhance recharge will result in declining flows and loss of riparian vegetation on the San Pedro
River [see scenarios (3) of Water and Environmental Systems Technology, Inc (1994),
scenarios (A) and (D) of Braun et al. (1992), scenario (0) of ASL (1998) - Table 3].

Authors disagree as to when flows in the San Pedro may be significantly affected, but MacNish
(1998) and the San Pedro Expert Study Team (1999) believe river flow has been affected for
some time, while others believe flow may not be significantly affected for 40 years or more
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(ADWR 1991). The modeling efforts summarized in Table 3 estimate effects to the river as
early as 2000 (Water and Environmental Systems Technology, Inc. 1994, ASL 1998); or 2010
(Braun ef al. 1992). Drought would exacerbate the effects of groundwater pumping on
baseflow (Braun ef al. 1992) and there is some evidence that low summer precipitation over
the last 10-20 years has reduced recharge adjacent to the river and may have contributed to
reduced observed baseflow (Don Pool, pers. comm. 1999). Flow patterns on the Babocomari
River have already been affected by groundwater pumping and declines are probably
attributable to pumping by Huachuca City, Fort Huachuca, and City of Sierra Vista
(Schwartzman 1990).

Interestingly, even if all groundwater pumping in the Sierra Vista/Fort Huachuca ceased and
agricultural pumping rates were fixed at 1988 levels, modeling efforts showed that average
annual flows would still decline at Charleston, Fairbank, and at Benson Narrows (Water and
Environmental Systems Technology, Inc. 1994). This would occur because over time the cone
of depression is expected to flatten out, even if the volume of the cone is decreasing. As it
flattens out, it could capture the baseflow of the San Pedro River (C. Rovey, Water and
Environmental Systems Technology, Inc., Denver, CO, pers. comm. 1995). This indicates
that balancing water use and water supply may not be enough to prevent capture of river
baseflow by the cone of depression. Effluent or other enhanced recharge adjacent to the river
could perhaps establish a groundwater mound between the river and the pumping center and
halt or slow the expansion of the cone of depression (ASL 1998). Temporarily pumping
groundwater directly into the river may also mitigate effects of an expanding cone of
depression, at least in the short term (San Pedro Expert Study Team 1999).

SAIC (1998a) maintains that studies and models that conclude that groundwater pumping in the
Fort Huachuca area will, in time, result in reduced flows on the San Pedro River do not take
into account recent findings of Wynn and Geitings (1997) and Don Poecl. SAIC contends that
these studies show the cone of depression is at least somewhat isolated from the San Pedro
River, and therefore continued pumping from the cone in excess of recharge is less likely to
affect the San Pedro River than suggested by earlier studies. As discussed above, this may be
true for the reach from Hereford to Highway 90, where the clay deposit underlies portions of
the river, but flows downstream of Highway 90, and particularly in the vicinity of the
Babocomari confluence, are quite vulnerable to groundwater pumping at Fort Huachuca and
Sierra Vista.

The modeling efforts summarized in Table 3 make it clear that several water management
options are available that have great potential to mitigate or eliminate adverse effects on river
flow and riparian vegetation, at least over the next 15-100 years. Recommendations for
reducing the deficit in the water budget can be found in reports by the San Pedro Expert Study
Team (1999), the Advisory Panel on the Upper San Pedro River (1998) (also see Commission
for Environmental Cooperation 1999), the recommendations of a local consortium of water
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users that was known as the Water Issues Group (WIG), recommendations of the Upper San
Pedro Partnership, the draft Cochise County Comprehensive Plan, and the City of Sierra
Vista’s General Development Plan. One of the most effective means to reduce effects on the
river is to retire agricultural pumping [compare scenarios 1.1 and 1.2 of Corell (1996), and see
scenarios (A) and (D) of Braun et al. (1992)]. Modeling by Water and Environmental
Systems Technology, Inc. (1996) estimates that agricultural users were responsible for 94
percent of the historic loss of river flow through 1988, while municipal and military users were
only responsible for six percent. Retirement of agricultural pumping in the RNCA has resulted
in apparent increases in groundwater discharge to the river below Hereford Bridge (Sharma er
al. 1997) (although the increases are surprisingly small), and modeling suggests that cessation
of agricultural pumping is one of the most important potential water management tools (Table
3). The San Pedro Expert Study Team (1999) found that 1,100 acre-feet could be saved per
year by retiring the remaining 500-900 acres of irrigated agriculture in the subwatershed.
Potential also exists for decreasing groundwater withdrawals by about 3,500 acre-feet annually
if agricultural lands in Mexico were retired (San Pedro Expert Study Team 1999). A
significant threat to the river is possible as a result of future development of new agriculture in
the subwatershed or upstream in Mexico. Purchase of agricultural development rights,
designation of an active management area (AMA) or irrigation non-expansion area under State
law (which prohibit any new irrigation uses), or other mechanisms could be implemented to
abate this threat.

Effluent recharge by the Fort, City of Sierra Vista, or others in the subwatershed could also be
an important means to mitigate groundwater pumping, at least in the short term. In sceparios
evaluated by ASL (1998), recharge of effluent at the City’s wastewater treatment plant resuited
in increased baseflow over the no recharge scenario in a reach from approximately Highway 90
downstream to at least Fairbank (Table 3). ASL’s “partial recharge” scenario corresponds to a
currently proposed project pursuant to a 1996 cooperative agreement among the City, Bureau
of Reclamation, and the Arizona Water Protection Fund that calls for the City to recharge all
of the effluent it owns and controls from 2000 through 2020. Under this scenario baseflow
remains essentially the same from 2000 to 2020; whereas in the no recharge scenario, baseflow
declines by as much as ~0.8 cfs between 2000 and 2020. Under the “full recharge” scenario,
all effluent received at the wastewater treatment plant would be recharged through 2040,
including all of the Pueblo Del Sol (a local developer and water company) effluent. This goes
beyond the current proposal. However, under the “full recharge” scenario, baseflow increases
over the year 2000 conditions in the reach from Lewis Springs to upstream of Charleston by as
much as 0.5 cfs through 2040. Baseflows remain essentially unchanged in the Fairbank area
(ASL 1998). The current proposal is underfunded by approximately $1.8 million. Bureau of
Reclamation and the City of Sierra Vista are in the process of developing an agreement for
Reclamation to provide the additional needed funds.

Because of the importance of this project, an examination of the underlying assumptions of the
model and the input variables is warranted to determine if the model output may provide a
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reasonable prediction of future conditions. In their “partial recharge” scenario, which
corresponds to current plans, ASL (1998) assumed 1,516 acre-feet would be recharged per
year from 2000-2010 and 1,762 acre-feet per year from 2010-2020. No effluent recharge
would occur after 2020. All recharge controlled by City would be recharged. Currently about
25 percent of effluent entering the wastewater plant originates at Pueblo del Sol. If Pueblo del
Sol constructed the infrastructure, it could take delivery of its effluent and use it for irrigating
golf courses or other uses. Construction of that infrastructure is uncertain. In the partial
recharge scenario, ASL assumed that effluent from Pueblo del Sol would not be available for
recharge, and that 50 percent of new development in Sierra Vista would occur on Pueblo del
Sol lands. If the infrastructure is not built, and Pueblo del Sol does not take delivery of its
effluent, then effluent available for recharge would be greater than that modeled. Thus, the
scenario is conservative in regard to effluent provided by Pueblo del Sol, if 50 percent or less
of new development in Sierra Vista occurs on Pueblo del Sol lands. Population growth
projections for the subwatershed were provided by the Arizona Department of Economic
Security and are based on May 1997 projections. These projections are similar to those used
by Corell (1996) and the San Pedro Expert Study Team (1999). The model also assumes 1,624
acre-feet of agricultural pumping per year in the subwatershed, which is similar to estimated
current agricultural pumping (San Pedro Expert Study Team 1999, Corell ef al. 1996.) Thus,
in regard to population projections and agricultural pumping, the model is realistic. No other
recharge or reuse facilities are assumed to exist in the subwatershed through 2040, although
Fort Huachuca proposes to reconstruct their effluent ponds to increase recharge, as discussed
below. Thus, the model may be conservative in regard to future recharge efforts. The model
also assumes evapotranspiration remains at the rate that ADWR (1991) assumed was occurring
in 1990 (8,000 acre feet per year). This is similar to the evapotranspiration estimated by the
San Pedro Expert Study Team (1999) (7,900 acre feet per year). In summary, ASL’s partial
recharge modeling scenario could be considered conservative in terms of the amount of effluent
that would be recharged and the model uses the best information available to estimate
consumptive uses.

Uncertainties about the accuracy of input variables and future conditions suggests the model
should be used cautiously. There is much uncertainty in the evapotranspiration estimate,
particularly when projected into the future. If groundwater declines in the floodplain aquifer,
evapotranspiration would be expected to decline (Stromberg et al. 1996, ADWR 1994).

BLM and Arizona Game and Fish Department have recently introduced beavers to the RNCA,
which may cause additional changes in riparian vegetation communities and evapotranspiration
rates. Because evapotranspiration is a relatively large percentage of consumptive water use in
the subwatershed [~30 percent (San Pedro Expert Study Team 1999)], relatively small errors in
estimating this variable would translate into significant changes in the model output. Qi ef al.
(1998) calculated that evapotranspiration from Lewis Springs to 4 miles north of Fairbank was
roughly 7,040 acre-feet per year, suggesting that 8,000 acre-feet may be an underestimate for
the subwatershed. However, 86 percent of the 7,040 acre-feet was attributed to mesquite
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evapotranspiration, whereas, other research suggests mesquite on the upper San Pedro River
may use less groundwater than previously thought (Scott 1998).

Other model inputs are also uncertain. Changes in water use in Mexico (San Pedro Expert
Study Team 1999), possible future long term drought or wet periods {Braun ef al. 1992),
changes in the watershed brought about by fire or changing grazing practices, the fate of Fort
Huachuca in future base relocation and closure actions, and other elements of uncertainty could
all be very important in shaping the water budget in the future. Furthermore, Weisenborn
(1995) finds that recharging aquifers by way of recharge basins is not always successful; basins
clog with sediments and/or microorganisms requiring regular maintenance. It is unknown how
long such facilities can be feasibly operated. ASL (1998) notes that their simulations “are not
meant to be a precise prediction of what will happen in the future, but more a qualitative
representation of how various pumping/recharge scenarios may affect the groundwater and
surface water systems in the future.” The model is probably most valuable in estimating
relative differences among alternative futures (i.e. is one project alternative better than another
at maintaining baseflow), rather than determining absolute future conditions.

There are additional points to consider in evaluating whether the model output corresponds to a
reasonable estimate of future conditions. Corell (1996), using the same model as ASL (1998),
found that in the later years of the simulations (which were run through 2030), model cells at
the base of the Huachuca Mountains were pumped dry. The model shut down pumping in
those cells and thus pumping was undersimulated in the later years by 5-8 percent depending
on the scenario. In other words, the model reduced pumping in the later years by 5-8 percent
over what was inputted into the model. This same problem occurred in the model when used
by ASL (Steve Lacey, Fluid Solutions, Phoenix, AZ, pers. comm. 1998). The result is that
somewhat less pumpage was simulated than indicated by the input variables and thus the effects
on river baseflow may have been underestimated slightly in later years. The underestimate is
probably small due to the relatively small reduction in pumpage (5-8 percent), and the distance
from the San Pedro River to the cells that went dry (Huachuca Mountain front). Another
possible problem is that the model assumes recharge begins in 2000. However, construction is
not likely to begin until the latter half of 1999, and the facility will probably not be operational
until some time in 2001. Absent recharge, the model shows continued declines over the 1990
baseline; however, these declines would probably be less than 0.1 cfs per year (see attachment
2 of ASL 1998), if declines in baseflow are linear. Thus, a delay in the project of one year
should not result in significant or measurable changes in baseflow over current conditions.

Although the above discussion indicates the model should be used cautiously, the presence of a
clay deposit in the vicinity of the proposed facility injects additional uncertainty into the results
of the ASL modeling effort. The proposed site of the recharge project lies atop the clay
deposit, which according to Don Pool could result in the recharged effluent emerging as spring
flow at Murray Spring or other nearby springs. The model recognizes the presence of finer
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materials in the area, as evidenced by lower transmissivity values in these cells. However, the
spring flow would be subject to evaporation and transpiration, which would reduce water
available to recharge the aquifer (but evaporation and transpiration would probably amount to
no more than a few hundred acre feet per year). The clay deposit also has the potential to alter
the effluent flow path, possibly increasing or decreasing the amount of recharge that flows to
the river. According to a newspaper article, (former) Sierra Vista Public Works Director
George Michael said that the City would consider Pool’s findings and may relocate the
proposed recharge facility if needed.

Regardless of this uncertainty, the effluent recharge project is expected to be a critical link in
maintaining baseflow in the San Pedro River, at least in the near term. Despite the clay
deposit, the project should increase the flow of groundwater to the river and reduce the deficit
in the water budget. The facility should delay effects of groundwater pumping on water umbel
habitat in the San Pedro River and provide additional time to develop and implement other
water management strategies. These other strategies would hopefully emerge in the Fort’s
Water Resources Management Plan, and the Upper San Pedro Partnership’s Regional Plan
discussed by the Fort in Appendix 1. How much time the project will buy before significant
effects manifest is unclear and may depend in part on whether Sierra Vista decides to relocate
the effluent recharge facility.

The Fort currently routes 650 million gallons (1,995 acre-feet) of its effluent per year to a
wastewater treatment plant. Approximately 40 percent of the treated effluent is used to irrigate
landscaping, including a golf course. The remainder is routed to evaporation ponds on the
East Range (U.S. Army Reserve 1998). Some of the effluent at the effluent ponds is
recharged into the aquifer, but much of the Fort’s effluent simply evaporates or is used as
irrigation. The Fort proposes to reconstruct the evaporation ponds to increase recharge and
modernize the golf course irrigation system. Some effluent currently used to irrigate the goif
course would be available for recharge. The Fort’s effluent ponds are located west of the clay
deposit; thus effluent recharged at this locality would likely flow into the cone of depression
(D. Pool, pers. comm. 1999).

Measures other than effluent recharge that lead to increased baseflow or increases in riparian
acreage under the various modeling efforts include a pump tax, enforcing a ceiling on domestic
water use, requiring minimum irrigation efficiencies, authorizing buy-outs of irrigation water
rights (Braun e al. 1992), capture and use of surface flows in the watershed outside of the San
Pedro River (ASL 1995), and reduced pumping of groundwater (Water and Environmental
Systems Technology, Inc. 1994, Corell 1996). The San Pedro Expert Study Team (1999) and
Advisory Panel on the Upper San Pedro Initiative (1998) also suggest pumping groundwater
directly into the river during extreme drought, housing density restrictions, reduction of
irrigated agriculture in Mexico, importation of water from another basin (Douglas basin or
from the Central Arizona Project), various water conservation measures, and regulatory
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mechanisms, such as establishment of an AMA and/or irrigation non-expansion areas under the
Arizona Groundwater Management Act, and pursuing water rights issues under the Gila River
adjudication.

The potential effects of groundwater pumping on the San Pedro River ecosystem have been
known for some time, and as just discussed, many projects, regulatory mechanisms, and
initiatives have been suggested to protect the river. Significant collaborative efforts have
recently been initiated to plan for, fund, and implement some of these measures. It is valuable
to review these efforts because the committees, agencies, and others behind these efforts are
beginning to make significant progress in addressing the region’s groundwater deficit.

The Upper San Pedro Partnership has identified a number of strategies to be pursued
immediately, including requesting that ADWR move to establish an irrigation non-expansion
area in the subwatershed, acquisition of ephemeral arroyos to maximize aquifer recharge,
elimination of groundwater pumping within one mile of the river through exchange of State
lands and/or acquisition of private lands or water rights near the river, assistance to
communities in securing funding for feasibility studies to determine the best use of their
effluent, increased recharge of storm water runoff, investigation of moving Bisbee’s wells to
outside of the San Pedro watershed, and other measures. The Partnership also proposes
longer-term water resources planning to develop other strategies.

On June 22, 1999, Interior Secretary Bruce Babbitt and Mexican Ambassador Jesus Reyes-
Heroles signed a joint declaration to improve and conserve the natural and cultural resources of
the upper San Pedro River basin, including the river and riparian corridor. The declaration
creates a partnership to share funds, information, and conservation expertise between land and
resource managers in both countries. Planned activities include reprogramming of Land and
Water Conservation Funds for purchase from willing sellers of fee titles and conservation
easements near Palominas, which should help protect the river from agricultural pumping.

On a State level, the Growing Smarter Initiative was passed by the voters in Arizona which
provides a methodology for setting aside state trust lands adjacent to rural cities as open space,
creating conservation easements, purchasing development rights easements, etc. In addition, the
Arizona Department of Water Resources is active in the rural watershed initiative, chairs the
Upper San Pedro Partnership and is engaged in a monitoring program to determine water level
changes in the region. The University of Arizona Agriculture Extension Service has been
involved in the Water Wise Program encouraging more school education, water audits, etc.

Cochise County is involved in a mountain front recharge instrumentation program with Sierra
Vista to quantify the recharge volumes from basins along Buffalo Solder Trail. Since 1992 the
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County has actively monitored and participated in the Technical Review Committee to discuss
and improve the science and state of hydrology in the region. Cooperative cost sharing is
provided for USGS flow gauges at Charleston/Palominas/Babocomari. The County is providing
classes at Cochise College on San Pedro water issues, studying urbanization effects on ephemeral
stream channel geometry, and participating in an ephemeral stream recharge study with
Agricultural Research Service to quantify the recharge volumes from the ephemeral stream on
the Walnut Gulch experimental watershed.

Sierra Vista’s and Cochise County’s Joint Task Force is developing an action plan to protect
and enhance the area’s environment. The City of Sierra Vista has implemented the Sierra Vista
Watershed Protection Program to provide for the sustainable future of the Sierra Vista
community while protecting the unique habitat of the San Pedro Riparian National Conservation
Area. Protecting this habitat is the primary focus of the Sierra Vista Watershed Protection
Program. A San Pedro River informational booklet and video, formation of an environmental
affairs commission, establishment of a successful Water Wise Program, and creation of a school
programming initiative have also been generated locally. Water consumption is believed to be
down 5-10 percent since initiation of the Water Wise Program (Sierra Vista Council Member
Casey Jones’ letter to the editor, September 5, 1999, Sierra Vista Herald). A surface water plan
is in development that will establish a series of storm water detention/retention basins throughout
Sierra Vista that would help alleviate flooding and increase recharge opportunities. The City is
also participating in a cooperative recharge project with Cochise County and Fort Huachuca.
Low-flow fixtures and on-site retention/recharge ordinances have improved the local
development code by mandating low water flow fixtures in all new construction and retention of
surface flows to pre-construction conditions. In addition, more development code initiatives and
changes are currently being considered for adoption and implementation as well. The City
recently obtained voter approval to own and operate two local water companies, which gives the
City the authority to implement further conservation and recharge measures.

The San Pedro Alliance, a non-governmental entity, was recently created with the objective of
providing information and plans for reducing water usage and sustaining the river in the long
term. The Nature Conservancy has been active in local forums, and in public education and
acquisitions of land and easements. The Udall Center for Studies in Public Policy has also been
working in the subwatershed to inspire and enable community members to contribute to water-
wise planning and management activities in the upper San Pedro River basin.

Huachuca Water Umbel Localities in the Huachuca Mountains at and near Fort Huachuca

Warren and Reichenbacher (1991) surveyed Fort Huachuca for rare plant species from June to
Septemnber 1989, and located Huachuca water umbel in upper Garden Canyon and at Sawmill
Spring. Microhabitats where the plants were found were low-gradient cienega habitats with
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apparently permanent water and stable, non-eroded channels. Sheridan Stone and Jim Hessil
of the Fort Huachuca Wildlife Office have since located the water umbel at three additional
localities in the upper and middle reaches of Garden Canyon and near McClure Spring in
McClure Canyon (Haas and Frye 1997, Jim Hessil, pers. comm. 1998). The species may
occur at other wet, boggy areas along Garden Canyon, as well. The Huachuca water umbel
also occurs off-post on the west slope of the Huachuca Mountains in Scotia and Sunnyside
canyons, and in Bear Canyon and its tributaries. Populations in upper Scotia Canyon are
located within one mile of the western boundary (Gate 7) of Fort Huachuca.

As with the San Pedro River, the Huachuca Mountains have a long history of human use.
However, it is unclear precisely how those uses affected the habitats of the Huachuca water
umbel. Evidence of historic mining activity are commonly encountered throughout the
mountain range (Taylor 1991), but mining was probably more important in the Patagonia
Mountains to the west and at Tombstone (Hadley and Sheridan 1995, Hereford 1993).
Nevertheless, direct impacts of mining, such as tailings piles, roads, areas cleared for
settlements, and probably most importantly, fuelwood harvest to support the mines and
settlers, likely resulted in localized denuded landscapes and degraded watersheds (Hadley and
Sheridan 1995.) A sawmill operated near the mouth of Sawmill Canyon from 1879-1882.
Other sawmills operated in Carr, Ramsey, Sunnyside, and Miller canyons off-post (Taylor
1991). By 1902 all usable timber had been harvested from the Huachuca Mountains [General
Wildlife Services undated (draft report)]. The Army established a sawmill again at the mouth
of Sawmill Canyon in the 1960s, but it operated for only a short period of time and apparently
resulted in harvest of very little timber.

Cattle were grazed in the area as early as 1680 (Hadley and Sheridan 1995). Free-ranging
cattle were abundant on the Fort in 1886 when the post quartermaster requested fencing of the
installation to protect forage for cavalry horses (General Wildlife Services undated). Severe
drought combined with overstocking in the 1880s and 1890s led to overgrazing in the region.
During the drought, some ranchers drove cattle from the San Rafael Valley into the Huachuca
Mountains where forage was cut from oak and ash trees to keep the cattle alive (Hadley and
Sheridan 1995.) Livestock were not excluded from Fort Huachuca until about 1950 (General
Wildlife Services undated). Currently, the only section of the Fort’s boundary that is not
fenced is an area just north of Gate No. 7 that is rugged and probably impassable to cattle.
Buffalo were maintained on the East Range from approximately 1947-1953. Off-post, the
Huachuca Forest Reserve, a precursor to the Coronado National Forest, was established in
1906. At that time policies were initiated to limit grazing to within range capacity and to
protect timber resources. These policies were strengthened over time.

Fire regimes for the Garden Canyon watershed and in a study area around Pat Scott Peak in the
Huachuca Mountains were reconstructed using dendrochronological methods (Danzer ef al.
1997). Before 1870 and the establishment of Fort Huachuca (1877), fires were frequent (mean
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frequency of 4-8 years), low-intensity (ground fires), and widespread. Since 1870, only 2
widespread fires have occurred (1899 and 1914) in the study area. Danzer et al. (1997)
attribute this change in fire regime to extensive use of timber, mineral, range, and water
resources and associated reductions in fuel loads. Active fire suppression by the Forest
Service and others also reduced fire frequency. Exclusion of fire has promoted encroachment
of shade-tolerant, less fire resistant tree species such as Douglas-fir, gambel oak, and
southwestern white pine, and inhibited growth of pondersosa pine. The 1899 fire was a
devastating crown fire that halted all large-scale logging operations at the "Reef” in Carr
Canyon and below Ramsey Peak (Danzer er al. 1997.) Danzer et al. (1997) suggest that the
fire regime has been altered from frequent, low intensity fire to infrequent, stand-replacing
fires. Recent stand-replacing fires on Carr Peak, Miller Peak, and Pat Scott Peak support this
hypothesis.

Most canyons in the Huachuca Mountains today are either too dry to support Huachuca water
umbel, or existing permanent streams exhibit high gradients in narrow, shaded canyons that do
not provide the boggy, cienega conditions required by this plant. Whether conditions were
different in pre-settlement times is unknown and cannot be reconstructed from available
historic accounts. However, erosion due to watersheds degraded by overgrazing, timber
harvest, and mining, and erosion and downcutting in streams after stand-replacing fires that
began in 1899, may have largely eliminated cienega habitats in the canyons of the Huachuca
Mountains. Observations of historic versus current distribution of leopard frogs, Rana pipiens
complex, suggests wetland habitats in the canyons of the Huachuca Mountains may have been
altered in historic times. Leopard frogs, which are primarily frogs of low-gradient streams and
boggy pools and ponds, were once found in many canyons in the Huachuca Mountains. The
frogs are largely absent today, low-gradient streams and sizeable natural pools and ponds are
almost nonexistent, and the only places leopard frogs are found with regularity in the
Huachuca Mountains are constructed ponds and livestock tanks.

EFFECTS OF THE PROPOSED ACTION

Possible adverse effects to the Huachuca water umbel could result primarily from three
components of the proposed action, including 1) groundwater pumping and subsequent decline
of surface flows in the San Pedro River; 2) trampling by military personnel during training
exercises or by recreationists, and crushing by vehicles; and 3) scouring or sedimentation and
resulting loss of plants and habitat due to degraded watershed conditions resulting from high
intensity fire or military training activities.
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Effects of Groundwater Pumping

Before embarking on a discussion of the effects of groundwater pumping on the Huachuca
water umbel, it is prudent to review the requirements of section 7 in regard to effects analyses,
because groundwater pumping by the Fort may affect the umbel indirectly and possibly not
immediately (possibly not within the life of project), and interrelated, interdependent, or
cumulative effects may be more important than activities carried out, funded, or authorized by
Fort Huachuca. 50 CFR 402.14(g)(3) requires the Service to "evaluate the effects of the action
and cumulative effects on the listed species or critical habitat.” “Effects of the action” include
“the direct and indirect effects of an action on the species or critical habitat, together with the
effects of other activities that are interdependent or interrelated with the action, that will be
added to the environmental baseline.” “Interrelated actions are those that are part of a larger
action and depend on the larger action for their justification. Interdependent actions are those
that have no independent utility apart from the action under consideration” (50 CFR 402.02).
The Service's March 1998 Section 7 Handbook provides further guidance on the definition of
“interrelated and interdependent actions” by establishing the following rule: “...the analysis of
whether other activities are interrelated to, or interdependent with, the proposed action under
consultation should be conducted by applying the “but for” test. The biologist should ask
whether another activity in question would occur “but for” the proposed action. If the answer
is no, that the activity in question would not occur but for the proposed action, then the activity
is interrelated and interdependent...” Cumulative effects are “those effects of future State or
private activities, not involving Federal activities, that are reasonably certain to occur within
the action area” (50 CFR 402.02).

The primary purpose of a biological opinion is to determine, based on analysis of all effects, if
a proposed action is likely to jeopardize the continued existence of a listed species or result in
adverse modification or destruction of critical habitat. “Jeopardize the continues existence of”
means to engage in an action that reasonably would be expected, directly or indirectly, to
reduce appreciably the likelihood of both survival and recovery of a listed species in the wild
by reducing the reproduction, numbers, or distribution of that species. Destruction or adverse
modification of critical habitat means a direct or indirect alteration that appreciably diminishes
the value of critical habitat for both the survival and recovery of a listed species. Such
alterations include, but are not limited to, alterations adversely modifying any of those physical
or biologica) features that were the basis for determining habitat to be critical (50 CFR
402.02). If an action is likely to result in jeopardy to a species or in destruction or adverse
modification to critical habitat, the Service is required to develop reasonable and prudent
alternatives to the action that would avoid jeopardy and adverse modification/destruction of
critical habitat. Conclusions in regard to jeopardy and adverse modification or destruction of
critical habitat are made based on all of the effects of the action, status of the species, the
environmental baseline, and the cumulative effects. Thus, the Service evaluates all information
about the status and threats to the species in formulating conclusions about jeopardy and
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adverse modification, including activities unrelated to the action under consultation (such as
groundwater pumping off-post and not attributable to Fort Huachuca).

50 CFR 402.14(g)(8) requires the Service to use the “best scientific and commercial data
available” when formulating a biological opinion, reasonable and prudent alternatives, and any
reasonable and prudent measures. In our analyses, the Service summarizes all reports and
information available to us on the hydrology of the San Pedro River basin. Although we
believe the reports summarily are consistent about the basic hydrology of the San Pedro
subwatershed and the long term future of the San Pedro River, some disagreement or
inconsistencies can be found within these reports. This is due in part to new information that
changes our understanding of hydrological relationships, but in some cases authors differ in
their interpretations of data sets. The Service has attempted to base the following analyses and
conclusions on the most recent reports, and in order of preference, peer-reviewed published
articles, peer-reviewed unpublished reports, non-peer-reviewed unpublished reports, draft
reports, and personal communications. Some of the most recent information is in unpublished
draft reports that have not been extensively peer-reviewed. Still other information has yet to
be written down and is in the form of personal communications. Draft reports and personal
communications have been noted as such in the Environmental Baseline. The Service
recognizes that the findings in draft reports and personal communications are preliminary and
could change upon further review. However, they represent the best information available at
this time. If peer review or the publication process alters the findings in these reports or
personal communications, or other new information is developed, the Service will revise this
effects analysis and our conclusions as needed.

An early draft of this analysis was peer-reviewed by the Water Resources Division of the U.S.
Geological Survey, Tucson, Arizona (Appendix 3). The USGS found that the “author(s) did an
excellent job of reviewing what has been written, both published and unpublished, about the
San Pedro River and paraphrasing the findings.” However, USGS goes on to say “Our major
comments relate to the conclusions drawn from the information presented.” We believe that
USGS’s primary concern was that the uncertainty over current effects on river flow caused by
groundwater pumping in the Fort Huachuca-Sierra Vista area be clearly stated and taken into
account in our determination of effects to the water umbel. We have revised the analysis
accordingly.

Effects of Unmitigated Groundwater Pumping on River Baseflow

As discussed in the Environmental Baseline, groundwater pumping in the Fort Huachuca-
Sierra Vista area has created a large cone or cones of depression in the groundwater aquifer
that extend from approximately the Babocomari River southeast for at least 15 miles.
Groundwater elevation has declined by as much as 90 feet in this area. If the cone of
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depression reaches (or if it has already reached) the San Pedro River, it could reverse the flow
of groundwater, cause gaining reaches to become losing reaches, and result in declines or loss
of baseflow (ADWR 1994, see Table 3). Before actually reaching the river, baseflow is
expected to decline due to reduced hydraulic head between the cone of depression and the
river. Such declines have probably been occurring for some time (MacNish 1998, San Pedro
Expert Study Team 1999), but the magnitude of decline currently attributable to groundwater
pumping and the timing of when the river might be significantly affected by the Fort
Huachuca/Sierra Vista cone of depression is unclear. Modeling by Water and Environmental
Systems Technology, Inc. (1996) estimated that agricultural users were responsible for 94
percent of the historic loss of river flow through 1988, while municipal and military users were
only responsible for six percent. However, the authors did not calculate current contributions
to observed baseflow declines. Modeling by ASL (1998) suggests significant effects may
occur by 2020 (assuming effluent recharge by Sierra Vista through 2020), while ADWR
(1991) believes the river may not be significantly affected for 40 years or more. Although the
timing of the effects is uncertain, the modeling efforts and studies reviewed in the
Environmental Baseline conclude that flows will continue to diminish or be lost, and in time
riparian acreage will be reduced along the upper San Pedro River if groundwater pumping in
excess of recharge continues unmitigated.

Effects of Reduced Baseflow on Riverine Habitats and Huachuca Water Umbel

Several changes in riparian and wetland vegetation are expected in response to declining
groundwater elevation (Stromberg ef al. 1996) and are apparently ongoing in certain reaches of
the upper San Pedro River (ADWR 1994). Herbaceous aquatic and semi-aquatic plants found
in cienegas or marshes, such as the Huachuca water umbel, are most sensitive to groundwater
decline (ADWR 1994). Abundance of obligate wetland herbs declines sharply as groundwater
depth drops below approximately 10 inches beneath the soil surface (Stromberg et al. 1996).
Recent changes in riparian and wetland vegetation suggest that groundwater declines are
already affecting the habitat of the Huachuca water umbel. Groundwater declines of six feet
and three feet have occurred since 1987 on the San Pedro River at Contention (roughly one
mile north of the Tombstone gage) and Palominas, respectively. ADWR (1994) notes that
“these groundwater declines have been great enough to cause loss of obligate wetland plants
and facultative wetland plants.” At Contention, seasonal groundwater flux is about six feet and
flows are intermittent. In this area groundwater elevation declined too rapidly to allow
survivorship of Fremont cottonwood seedlings (ADWR 1994). During surveys for
southwestern willow flycatchers in July 1997, SAIC (1998b) noted that in the reach north of
the Charleston Narrows to Boquillas, the river was dry and cottonwoods were beginning to
lose their leaves. Riparian trees are typically growing vigorously in July.

Due to its ability to thrive on upper floodplain terraces, prevalence of saltcedar, Tamarix
chinensis, is also predicted to increase under regimes of declining water tables. ADWR (1994)
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found that saltcedar is increasing on the San Pedro River below Benson and in the downstream
end of the RNCA, where the river loses water to the floodplain aquifer. At Contention, where
groundwater is declining, saltcedar is replacing cottonwoods on young floodplains (ADWR
1994). Loss of trees and possibly a change in tree species composition would cause changes in
the habitat of herbaceous species, because canopy Cover moderates ambient temperatures,
alters light quantity and quality, and may affect channel morphology and dynamics (Menges
and Waller 1983, Cross 1991, DeLoach 1991). The causes of apparent recent groundwater
declines at Contention and Palominas are not known with certainty, but likely include
agricultural and perhaps domestic groundwater pumping (Sharma e al. 1997, MacNish 1998,
ASL 1994, Jackson et al. 1987, Water and Environmental Systems Technology, Inc.1996).

In perennial reaches of the San Pedro River, as water levels decline, suitable water umbel
habitat would likely move downslope into what is now the active river channel. Huachuca
water umbel would likely be more vulnerable to flood events in these sites. With continuing
water declines, perennial reaches would go dry seasonally (probably first in May-June).
Huachuca water umbel typically occurs in very shallow water or wetted ground, but can
withstand seasonal drought and persist in some intermittent reaches, such as in portions of Bear
Canyon and Lone Mountain Canyon on the west slope of the Huachuca Mountains. In
intermittent stream segments, increasing dry periods would reduce the ability of the plant to
grow, reproduce, and expand populations. Even if the water umbe] can survive long periods
of drought as seeds or rhizomes (Haas and Frye 1997), at some point increasing aridity would
eliminate the plant, including seed stock and rhizomes, from intermittent reaches. Other
changes associated with declining water tables, described in the preceding paragraph, could
result in changes in shading, temperature, and channel dynamics, with varying effects to water
umbel habitat. However, by the time water levels declined to a point that riparian woodlands
or shrubs were adversely affected, triggering these additional changes, the water umbel would
likely already be extirpated due to dewatering.

Huachuca water umbel occurs in six general areas of the RNCA (near Tombstone Gage
downstream of Fairbank, Brunchow Hill upstream of Charleston, in the river at Lewis Springs,
north and south of Highway 90, and near Hereford bridge), plus one site approximately 0.5
mile south of the international boundary. Predicting which area might be affected first by
declining groundwater levels is problematic and dependent on the estimated rate of decline and
current baseflow at specific sites. An examination of current baseflow at each locality suggests
that populations near Brunchow Hill, about one mile upstream of Charleston, are perhaps the
most resistant to water level changes. Baseflow at the Charleston Gage is more than three
times that at Palominas and less variable than flows at the Tombstone Gage (ASL 1995,
Vionnet and Maddock 1992). At Brunchow Hill, if water levels continue to decrease (flows
have been declining at this site - ASL 1994), water umbe! habitat would likely move deeper
into the river channel as flows declined. Huachuca water umbel would be extirpated from the
area if water levels declined enough to dewater water umbel habitat for extended periods of

time. Extirpation could also occur if the taxon was restricted to the bottom of the river channel
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and a large flood scoured out the channel. The San Pedro Expert Study Team (1999) noted
that although baseflow at Charleston is dependably perennial, at times it is only barely
perennial (flows as low as 0.05 cfs have occurred in the last ten years - see Table 2 of the
report). Thus, although the population at Brunchow Hill may be more resistant to declining
baseflow than other populations, almost any reduction in flow will result in the river becoming
intermittent in the Brunchow Hill-Charleston area.

The southernmost Huachuca water umbel locality in the RNCA (from Hereford Bridge north
for approximately one mile) is at the upstream end of the perennial reach where baseflows are
relatively low. Low flows at Hereford are typically about 40 percent of low flows at
Charleston, and periods of no flow have been recorded (Sharma et al. 1997). Increasingly
intermittent flows and extirpation of the umbel could result if water levels decline at this site.
Based on flow data from the BLM gage at the International Boundary, median flows at the site
just south of the international boundary are probably about 2 cfs less than at Charleston, and
periods of no flow occur.

Flows in the vicinity of the northernmost water umbel population near the Tombstone Gage are
highly variable. ASL (1994) notes that it is not uncommon for there to be no measurable flow
at the Tombstone Gage. As a result, this population would probably be extirpated if baseflow
declined much at all during May-June.

At the Lewis Springs site, where a population occurs in the river, flows are somewhat more
than 50 percent of flows at Charleston; periods of no flow have not been recorded (Sharma ef
al. 1997). Relatively low flows at Highway 90 (about one to two miles south of the Lewis
Springs site) and Lewis Springs as compared to flows at Charleston, suggest populations at
Lewis Springs and Highway 90 are more vulnerable to groundwater decline than the population
at Brunchow Hill (near Charleston). However, the lack of no flow periods at Lewis Springs
and Highway 90 suggests populations at these sites may be able to sustain greater declines in
flow than populations at Tombstone Gage, Hereford, or the site south of the international
boundary, where the river currently goes dry periodically.

Predicted rate of groundwater decline is the second factor in assessing risk of population
extirpation. USGS (Appendix 3) believes “the San Pedro River above Charleston may not be
as vulnerable to pumping from (Fort) Huachuca and Sierra Vista as the Babocomari River and
the San Pedro River downstream of Charleston.” The presence of a clay deposit reinforces this
finding and suggests the reach in the vicinity of the Babocomari confluence would be the first
area affected by groundwater pumping at Fort Huachuca and Sierra Vista, followed by the
reach north of Charleston, and then the reach from Highway 90 to Charleston (Don Pool, pers.
comm. 1999). One water umbel population occurs near the Babocomari confluence
(Tombstone gage population). Water umbel has not been found in the perennial reach from
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Charleston north to the Babocomari, but the reach from Highway 90 to Charleston supports
populations at Brunchow Hill, Lewis Springs, and populations just north and south of Highway
90.

If Sierra Vista’s effluent recharge project is successful, flows downstream of the project to at
least Fairbank could be bolstered from 2000-2020 (ASL 1998). The fate of populations just
south of the international boundary and at Hereford will probably depend, at least in the short
term, on agricultural pumping in these areas and are much less likely to be significantly
affected by groundwater pumping at Fort Huachuca or Sierra Vista than downstream
populations.

Following from the discussions above, the population at Tombstone Gage (downstream of
Fairbank) is probably most at risk in the near future. Populations at Brunchow Hill, Lewis
Springs, and Highway 90 are expected to be affected next; the former site may be the most
robust of the three in terms of maintaining future baseflow. Which of these populations are
affected first will depend in part on the location and success of Sierra Vista’s effluent recharge
project. Flows in the vicinity of the populations near Hereford bridge and near the international
boundary will likely depend on the future of irrigated agriculture near the river both north and
south of the border, and will likely not be affected by groundwater pumping at Fort Huachuca
and Sierra Vista. Although groundwater elevation at Palominas, located between Hereford and
the international boundary, has declined by about three feet since 1987 (ADWR 1994), Sharma
et al. (1987) report that the percentage of flow contributed by groundwater discharge has
apparently increased at Hereford.

Effects of the Most Likely Future Scenario

Although continued, unmitigated groundwater pumping in excess of recharge would, in time,
result in loss of the Huachuca water umbel from portions of the San Pedro River, pumping is
not expected to continue unmitigated. As discussed above, the City of Sierra Vista’s effluent
recharge program, if successful, will recharge an estimated 2,000 acre feet (or more) of
effluent per year. The project should bolster baseflows and create somewhat of a buffer
between the river and pumping center at Fort Huachuca-Sierra Vista, although uncertainty
exists about how well the project will perform and for how long. The City of Sierra Vista is
examining new information about the significance of clay deposits in the area of the proposed
effluent recharge facility and may consider changing the location of the project to maximize
benefits to the river.

Although the effluent recharge project could buffer the effects of groundwater pumping, the
project would only recharge roughly 2,000 acre feet per year under current plans. The deficit
in the water budget is currently 7,000 acre feet per year and is expected to grow to 12,570 acre
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feet per year in 2030 (San Pedro Expert Study Team 1999). This potential for growth was
highlighted recently, when the Sierra Vista City Council approved a plan that could allow
7,000 new homes to be built on 2,000 acres near the San Pedro River, adding 15,000 new
water consumers to the subwatershed. In the long-term, if groundwater use continues to exceed
recharge, the cone of depression will in time begin to reverse the groundwater gradient to the
river, more and more of the effluent will flow to the cone of depression rather than to the
river, and baseflow will decline or be lost. Precisely when this would occur is not clear.
However, the recharge facility is expected to delay the effects of groundwater pumping on the
river, perhaps as long as 20 years (ASL 1998).

The recharge project may mask, temporarily, an ever-increasing threat to water umbel habitats.
As a result, the urgency to manage water resources in the basin may wane because of a
perception that effects to the river may not manifest for many years to come. However, if the
cone of depression is allowed to grow for another 20 years, it may become such an
overwhelming problem that dewatering of the river would be inevitable, short of water
importation via the Central Arizona Project or the Douglas basin. Given the demand for water
in the very rapidly growing Southwest, the likelihood is very low that in 20 years water will be
available for importation into the Sierra Vista subwatershed.

Agricultural usage of water in the subwatershed has declined in recent years due to retirement
of croplands (San Pedro Expert Study Team 1999, ADWR 1994); however, one farm that was
purchased by the Nature Conservancy was recently relocated to another site that is likely to
have a greater impact on the hydrology of the river (San Pedro Expert Study Team 1999).
Retirement of remaining agricultural lands is possible, either as a means to reduce water use or
through conversion of agricultural lands to other uses such as urban development (with which
would be associated another suite of potential adverse effects). Reprogramming of Land Water
Conservation Funds for acquisitions in the subwatershed as a part of the recent U.S.-Mexico
binational initiative could hasten retirement of agricultural lands.

Specific projects to which the Fort is committed (parts V and VI of Appendix A of the MOA -
Appendix 1 herein) would reduce water use by a minimum of 600 acre-feet per year within 10
years (Jim Hessil, pers. comm. 1999). These projects include various on-post activities,
including additional water conservation, watershed improvement, and water recharge projects.
The Service expects that the Fort will develop many additional measures as part of their Army
Water Resources Management Plan, but to what degree these measures may reduce net on-post
water use is unknown.

The San Pedro Expert Study Team (1999) estimated the water budget for the subwatershed
through 2030 under a scenario in which the following projects would be implemented: 1)
enhanced mountain front recharge of 1,000 acre-feet per year (corresponds to Fort Huachuca’s
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proposed watershed improvements as described in SAIC (1998a), 2) continued water
conservation programs at Fort Huachuca (increased recharge of 500 acre-feet per year), 3)
sewage effluent recharge at Sierra Vista of 2,900 acre-feet per year, 4) water conservation and
reduced pumping in domestic wells over a scenario without conservation (gain of 300 acre-feet
per year), and retirement of all agriculture in the subwatershed (gain of 1,100 acre-feet per
year). Assuming population growth projections of 73,900 and a consumptive use of 9,900
acre-feet per year in 2030, the deficit would be reduced to 6,770 acre-feet per year in 2030. If
all irrigated agriculture in Mexico was eliminated, the deficit would be approximately 3,500
acre-feet per year. Thus, the authors found that, even with implementation of a number of
major mitigating measures, threats to the baseflow of the river were not eliminated. The San
Pedro Expert Study Team found that a means to maintain a viable riparian system was to shift
the protected area southward and create a cross-border riparian protection zone, which would

probably have to be coupled with water importation from the Douglas basin or the CAP.

The San Pedro Expert Study Team (1999) may not have considered all potentially viable and
feasible options for conserving water or increasing recharge. The Upper San Pedro Advisory
Panel (1998) recently presented (November 1998) recommendations and findings to the
International Commission for Environmental Cooperation. The Panel stated that “while
achieving a water balance in the basin represents a significant challenge, we are confident that
a focused campaign to save the river will succeed.”

If we assume recharge of all possible effluent under control of the City of Sierra Vista [(up to
3,300 acre feet per year by 2030 (ASL 1998)], and implementation of the measures proposed
by Fort Huachuca (600 acre feet per year), then 3,900 acre-feet of water per year would be
saved or recharged over the current baseline. This assumes that none of the effluent currently
used by the City to irrigate pastures is recharged into the aquifer (the total would be less if any
recharge is occurring). Assuming withdrawals/outflow exceed recharge/inflow in the Sierra
Vista subwatershed by roughly 7,000 acre-feet per year, these mitigating measures, if
implemented fully, could cut the current deficit by about 56 percent. However, a balancing of
withdrawals/outflow with recharge/inflow would require implementation of additional
measures. Without a balancing of the water budget, the cone of depression will continue to
grow and continue to pose a long-term threat to flows in the San Pedro River.

Other measures that have a potential to bring the water budget into balance include capture of
up to 6,100 acre-feet of ephemeral surface flows per year for use by Sierra Vista (ASL 1995),
and retirement of agricultural lands north of the border (1,100 acre-feet per year)(San Pedro
Expert Study Team 1999). Implementation of these measures in addition to those described
above would create a surplus of roughly 4,100 acre-feet per year over the current situation.
However, gains could be negated by increased population growth or new agricultural
development and subsequent increased demand for water. Water use at Fort Huachuca is not
expected to grow (current water use is 2,355 acre-feet) (SAIC 1998a, J. Hessil, pers. comm.
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1999). However, absent additional water conservation, domestic and agricultural water use in
the Sierra Vista subwatershed is expected to be approximately 14,700 acre-feet per year by
2030, or approximately 5,300 acre-feet above the year 2000 use (San Pedro Expert Study
Team 1999). Thus, if the mitigating measures described above were implemented and water
was saved/recharged as estimated, the deficit would be roughly 1,040 acre-feet per year in
2030. As discussed by the San Pedro Expert Study Team (1999), additional water savings of
up to 3,500 acre feet per year could be realized by eliminating agricultural pumping in Mexico.
Other possible measures which either reduce consumptive use or increase water supply are
described by the San Pedro Expert Study Team (1999), Upper San Pedro Advisory Panel
(1998), the Upper San Pedro Partnership, and others.

The probability of occurrence of a scenario where the deficit is eliminated by 2030 is
dependent upon assumptions that may be invalid. The likelihood that water demand will
increase as projected is probably greater than the likelihood that all of the water
saving/recharge measures will be implemented. The Fort is able to commit at this time to
projects that would save 600 acre-feet per year over the next tén years; although additional
measures are expected to be implemented. The feasibility of recharging 6,100 acre-feet of
surface flows is unknown (ASL 1995), and there is currently no plan, authority, or funding to
phase out agricultural pumping. In fact, without controls on land use, new agricultural
development could occur, exacerbating the problem. The City of Sierra Vista’s effluent
recharge project as currently planned and funded may not operate after 2020, effluent
recharged may be considerably less than 3,300 acre feet per year if a local developer, Pueblo
del Sol, decides not to participate in the project (ASL 1998), and considerable uncertainties
exist about what effects the project will have on local hydrology.

In conclusion, we agree with the San Pedro Expert Study Team (1999) that, in the absence of 2
concerted effort to reverse current trends, the most likely future scenario is one of continued
water use in excess of supply, continued enlargement of the cone of depression under Fort
Huachuca and Sierra Vista, and in time, dewatering of portions or all of the San Pedro River in
the Sierra Vista subwatershed and associated loss of Huachuca water umbel habitat. The
population near the Tombstone gage would likely be affected first by groundwater pumping at
Fort Huachuca and Sierra Vista, but populations at Brunchow Hill, Lewis Springs, and near
Highway 90 are also threatened by groundwater pumping that is part of the proposed action.
Even if enough mitigating measures are implemented so that water supply equals or exceeds
water use, the cone of depression is expected to continue its lateral expansion as it flattens out
and would likely dewater portions of the San Pedro River [see scenario (1) of Water and
Environmental Systems Technology, Inc. 1994 - Table 3], unless effluent recharge is
successfully and promptly implemented near the river, or other measures, such as water
importation or pumping water into the river are employed to maintain river flow. The success
of the effluent recharge project is critical to avoiding these near-term effects to river baseflow
and water umbel habitats, but the underlying problem is that as long as water use exceeds
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supply the cone of depression will continue to grow and will eventually dewater portions of the
Tiver.

Regional water resource planning is needed to address the deficit in the water budget and the
associated threat to river baseflow. Fort Huachuca has proposed an Army Water Resources
Management Plan and participation in the Upper San Pedro Partnership regional planning
effort. It is anticipated that these efforts, combined with the recent bilateral international
agreement between the United States and Mexico on protecting the San Pedro River, will
provide the framework for long-term planning and actions that will reverse current trends and
provide for maintenance of river baseflow and habitats of the Huachuca water umbel on the
San Pedro River. Although uncertainties exist, the hydrology of the basin is relatively well
understood, and several sets of recommendations on how to reduce consumptive water use
and/or increase recharge have been developed over a period of years. If other water users are
willing to come to the table with the Fort, the information is available to prepare a regional
water management plan to protect the baseflow of the river. The Service expects that this
planning effort will be completed and implementation will begin within three years. The Fort
has committed to provide considerable leadership, technical support, funding, and other
resources to facilitate development and implementation of a plan. Other participants also must
provide leadership and resources to develop and implement a plan that is acceptable by the
local communities and that will protect river baseflow in the long term. Success of the Sierra
Vista effluent recharge project is critical as a means to buy additional time to develop and
implement a regional plan before significant effects occur to water umbel habitat.

cts of Activities at For chuca Other Th undwate mpj

Activities proposed that have the greatest potential to adversely affect the Huachuca water
umbel or its habitat on the Fort include recreational activities, vehicle use, maintenance of
roads and firebreaks, water diversions, wildfire ignited by authorized ordnance use or
recreation, prescribed fire, and fire suppression. Military training and testing are limited in
the canyons of the Huachuca Mountains where this species occurs, and vehicle use is restricted
to existing roads and trails. A hiking trail passes by the population at Sawmill Spring.
Limited trampling by recreationists likely occurs at this locality, but is not considered a serious
threat to this population. The population at Middle Garden Canyon picnic ground is located in
the picnic area and likely subject to trampling, but the Fort has recently placed large boulders
around the area to prevent vehicles from driving through the habitat, Other populations in
Garden and McClure canyons receive less use by recreationists, and trampling and damage by
vehicles are less likely to occur in these areas.

A pipeline currently diverts a portion of the flow in Garden Canyon for downstream use. The
amount diverted is unknown, but the source is eight springs, with the uppermost spring located
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near the pictograph sites. From this point, water is collected and diverted in a pipeline from
the various springs along Garden Canyon Creek (Tom Cochran, pers. comm. 1998).

Diversion of water can affect extent of downstream water umbel habitat by reducing the size or
seasonality of wetted areas. Diversion during 1900-1940 may have been responsible for
reduced establishment and vigor of sycamores during that period (General Wildlife Services
undated). The aerostat site and Leadership Reaction Course have recently been removed from
the Garden Canyon pipeline. The pipeline still delivers water to the latrines at the lower
Garden Canyon picnic site and Golf Course and Gravel Pit ponds, but the Fort proposes to halt
water use supplied from the pipeline. However, the pipeline infrastructure will remain intact
and may be used in the future for mobilizing, emergencies, and fire fighting (Tom Cochran,
Fort Huachuca, pers. comm. 1999.) These uses are expected to be infrequent and of short
duration, and thus should affect water umbel in Garden Canyon minimally.

Although not directly affected by activities at Fort Huachuca, the Huachuca water umbel
population in Scotia Canyon has likely been affected by recreationists that used the road
through Gate No. 7 into Scotia Canyon. Sections of this road are highly eroded and braided
between Gate No. 7 and the lower Peterson Ranch Pond. The road is a challenge to off-road
vehicle enthusiasts, and travel on the roadway often results in erosion, or recreationists seek
alternate routes to avoid especially rough sections, which leads to further disturbance and soil
erosion. Erosion and sedimentation resuiting from use of the road may be affecting Huachuca
water umbel populations downstream of the eroded areas. Increased runoff and erosion may
result in scouring of the stream channel or purial of plants due to sedimentation. Of particular
concern is a head cut just below the lower Peterson Ranch tank. Huachuca water umbel is
abundant at the tank and in the reach immediately downstream of the tank. If the head cut
moves upstream another 20-40 feet, the tank will be breached resulting in serious erosion and
scouring. Use of the road by recreationists could increase the chances that the tank will wash
out. Fort Huachuca recently closed Gate No. 7 to vehicular travel and removed the cattle
guard. The Fort also plans to post “No Outlet” signs on the Garden Canyon Road near the
upper Garden Canyon picnic site and near the mouth of Sawmill Canyon. This closure will
probably much reduce traffic through Scotia Canyon because the road is now a dead end.
Frosion on other roads or firebreaks in the watershed of the water umbel is unknown, but is
also potentially a threat. The road through Garden Canyon is well-maintained and little
erosion appears to be associated with its use and maintenance, at least below the mouth of
Sawmill Canyon. However, portions of the road may be subject to periodic wash-outs and
associated downstream impacts during severe storm events.

Fire and subsequent runoff and erosion of canyon bottoms are the greatest threats to Huachuca
water umbel populations on-post in the Huachuca Mountains. Degradation of watershed
condition immediately after fires can result in dramatically increased runoff, sedimentation,
and debris flow that can scour aquatic habitats in canyon bottoms or bury them in debris
(DeBano and Neary 1996). In degraded watersheds, less precipitation is captured and stored,
thus perennial aquatic systems downstream may become ephemeral during dry seasons or
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drought (Rinne and Neary 1996). These conditions could result in decline or extirpation of
Huachuca water umbel populations in Garden, and McClure canyons, or at Sawmill Spring on
the Fort or in adjacent off-post canyons that might be affected by fire on Fort Huachuca (i.e.
Scotia and Bear canyon populations). Fires could be intentionally ignited (prescribed fire or
arsomn) or ignition could result from lightning strikes or unintended human ignition such as
campfires, cigarettes, or ordnance. Fires associated with campfires or cigarettes are most
likely to occur along roadways or at campgrounds and picnic sites. Live fire ranges and firing
fans are shown in Figure 4. All Huachuca water umbel populations on Fort Huachuca are
close enough to currently-used firing fans that a fire ignited by ordnance could potentialty
reach the site and adversely affect habitat. Even non-explosive ordnance could result in fire if
it landed or skipped on rocks, causing sparks.

Robinett et al. (1997) assembled a fire history for the period 1973-1993 (Figure 7). Fires have
been few or absent from the higher elevation Huachuca water umbel populations (McClure and
Upper Garden canyons, and Sawmiil Spring). Several fires burned near the Middle Garden
Canyon population and at or near the lower Garden Canyon populations. Although fires at high
elevation were infrequent during 1973-1993, recent high intensity crown fires at high elevation
to the south of Fort Huachuca (Carr Peak fire in 1977, Pat Scott Peak fire in 1983), combined
with high fuel loads in some of these areas (Danzer 1997), suggest that a stand-replacing fire
could potentially occur at Fort Huachuca during the life of the project.

General Wildlife Services (undated) suggest that Garden Canyon “is perhaps primed for a
catastrophic fire that could lead to major erosion and debris flow on the mid-elevations of the
watershed and possible flooding and channel scouring in the lower drainage.” They note that
there have been no recent fires on the Garden Canyon watershed, fuels are relatively dense, the
watershed probably has a deep “regolith” available for debris flow, and the watershed is large
enough to collect a sizeable runoff from a major storm event. The Fort has committed to
initiating prescribed fires and fuels management in the Huachuca Mountains. A Fire
Management Plan has been drafted (Robinett er al. 1997) that provides a planning framework
for reducing the risk of catastrophic stand-replacing fires. Over time, this effort should
significantly reduce the threats to water umbel habitat due to possible erosion, scouring, and
sedimentation following a severe wildfire. The risk of a stand-replacing fire that burns over a
large area is also reduced due to a network of fire breaks that the Fort maintains along
ridgelines and ridgetops.

Wildfires occurred infrequently on the East Range during 1973-1993 (Figure 7). Conceptually,
a fire could start on the East Range and spread to the San Pedro River, which is approximately
0.6 mile away from the East Range boundary at its closest point. Fire could destroy riparian
vegetation, change the microclimate of water umbel sites, and cause increased runoff, erosion,
and sedimentation that could eliminate water umbel populations. However, fires are typically
small, the Chihuahuan desert scrub - the dominant vegetation community on the East Range -
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provides little fuel to carry fire, and fire breaks and roads prevent fires from spreading very
far. Fire breaks surround ZULU, which is a live fire impact zone, and another fire break is
located on the east boundary of the East Range. Only ore, small fire occurred on the eastern
half of the East Range during 1973-1993; and fires ignited on the East Range have never
burned into the San Pedro RNCA (J. Hessil, pers. comm. 1998). The Service believes that the
threat of fire spreading from the East Range to the San Pedro River is insignificant. Also,
conceivably, a live shell could miss ZULU, land in the RNCA, and start a fire. However, this
has not happened to date and is considered highly unlikely.

Although active fire suppression is critical to reduce damage from wildfire, suppression
activities can adversely affect the water umbel. Decisions made during fire suppression can
affect the degree and intensity of fire effects, and the type and location of suppression activities
could directly or indirectly affect water umbel habitat. Use of heavy equipment, such as
tracked vehicles, to cut fire lines or reduce fuels could destroy habitat, cause erosion, or create
new routes of travel that may lead to increased access and recreational impacts. However, the
Fort has committed to making protection of water umbel habitat an objective of fire
suppression, off-road vehicle activity, including tracked vehicles, would be minimized, a
resource advisor would be on-site during all fires to advise the fire boss of species issues, and
areas disturbed would be kept to a minimum and located outside of areas important for the
water umbel whenever possible.

Watersheds can be degraded by a variety of activities other than fire. The East Range, which
encompasses approximately 28,544 acres, lies in the watersheds of the Babocomari and San
Pedro rivers. The vegetation and soils of the East Range consist of highly impacted areas
intermingled with large tracts of relatively undisturbed habitat. Disturbance has resulted from
overgrazing and agricultural development, which predates military use, and military activities
such as existing routes, a landing strip, and five off-road maneuvering areas currently not in
use (Fort Huachuca 1997a). Watershed condition is degraded in a band, approximately two to
three miles in width, that runs across the East Range from the northwest to the southeast.

Brush encroachment and relatively steep slopes results in erosion and downstream
sedimentation. Sheet, rill, and gully erosion occur extensively in this area (Fort Huachuca
1997a). Along the eastern boundary of the East Range is an area of soil deposition. Soils
eroded off the watershed to the west are being deposited here and later washed away towards
the San Pedro River during gully headcutting. Brush is encroaching in this area as well. In
other areas of the East Range, the nonnative Lehmann lovegrass, Eragrostis lehmanniand, is
invading. Watershed condition is improving in these areas due to the ability of Lehmann
lovegrass to slow runoff and soil erosion (Fort Huachuca 1997a).
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Degraded watersheds can cause increased surface runoff and sediment transport, and decreased
infiltration of precipitation (Belsky and Blumenthal 1997, DeBano and Schmidt 1989, Gifford
and Hawkins 1979). Potentially, degraded watershed conditions on the East Range could
result in higher peak flows, lower low flows, and sedimentation or erosion of the San Pedro
and Babocomari rivers. Such conditions could result in increased likelihood that the Huachuca
water umbel population near Fairbark, which is downstream of the East Range, could be
scoured out during peak flows or buried by sediment, However, studies by the Environment
and Natural Resources Division at Fort Huachuca (1997a) indicate that most sediment eroded
from the East Range is deposited along the Fort's eastern boundary and does not reach the San
Pedro or Babocomari rivers. The lower-elevation portions of San Pedro River watershed are
much degraded due to development, a long history of livestock grazing, and conversion of
grassiands to shrublands. The effects of watershed degradation on the East Range are probably
largely masked by watershed problems elsewhere along the San Pedro River. Limiting
vehicles to existing routes and removal of grazing are important steps taken by Fort Huachuca
to reduce watershed degradation. Additional measures are planned, such as revegetation,
brush control, installation of structures to slow erosion and trap sediment, placement of
waterbars along roads, and closure of unneeded routes (Fort Huachuca 1997a).
Implementation is subject to available funding.

Indirect, Interrelated, and Interdependent Effects

undwater in -

In regard to groundwater withdrawals, indirect effects and the effects of activities interrelated
and interdependent to the Fort’s presence, are probably more important than the actual
groundwater pumping that occurs on the Fort. Groundwater pumped by the Fort totals
approximately 2,355 acre-feet per year (SAIC 1998a). Estimated net water use is
approximately 1,900 acre feet due to recharge at the effluent evaporation ponds and elsewhere.
With implementation of recharge/watershed improvements currently committed to by the Fort
(estimated savings of 600 acre-feet per year), net water use in 2009 would be roughly 1,300
acre feet per year. With implementation of other measures to be developed in the Army Water
Resources Management Plan, additional, but undetermined savings should occur.

There is also groundwater pumping off-post that would not occur “but for” the presence of the
Fort. The effects of such pumping are interrelated and interdependent to the Fort’s activities.
Estimating the effects of these interrelated and interdependent activities is complicated because
the number of people living in the Sierra Vista subwatershed that would not be there “but for”
Fort Huachuca can not be precisely quantified. However, at a minimum, the current effects of
the proposed action (direct, indirect, interrelated, and interdependent effects) can be bracketed
with low and high end estimates. At the low end would be the amount of water pumped from
the Fort’s wells: 2,355 acre feet per year. This assumes none of the pumping outside of the
Fort’s boundaries occurs but for the Fort’s presence (no indirect, interrelated/ interdependent
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effects). At the high end, we could assume that all of the water pumped at Fort Huachuca,
Sierra Vista, and other domestic (non-agricultural) wells in the subwatershed is attributable to
the Fort (8,300 acre feet - from the year 2000 estimate by San Pedro Expert Study Team
1999). This represents 28-100 percent of the domestic groundwater pumping in the
subwatershed, and 25-88 percent of the total groundwater pumping in the subwatershed. An
unknown amount of this pumped water is recharged in various ways (at the Fort’s effluent
evaporation ponds, in septic tanks, etc.), thus the net water removed from the aquifer is
something less. However, if we assume the cause of the deficit in the water budget is
groundwater pumping, then the Fort’s contribution to that deficit is 25-88 percent (percentage
of total groundwater pumping in the subwatershed attributable to the Fort).

Both the low and high ends of this range are unrealistic, because the Fort clearly can not be
held responsible for all domestic groundwater pumping in the subwatershed, but yet some
indirect, interrelated, or interdependent groundwater pumping off-post certainly occurs.
Nevertheless, refining the amount of groundwater pumping atributable to the Fort any further
is problematic. A recent ecOnomic report (Fort Huachuca 1998) and demographic study
(SAIC 1999) provide population data allowing some narrowing of our estimate of indirect,
interrelated, and interdependent effects. Calculating these effects can be performed several
different ways.

Fort Huachuca has calculated the acre-feet of water attributable to the Fort’s presence by
starting with the amount of water pumped on-post (2,355 acre feet/year) and then adding in
water pumped off-post to support military and civilian employees and their dependents,
contractors and their dependents, and military retirees and survivors (Appendix 4). This .
analysis depends heavily on the information provided in Fort Huachuca (1998) and SAIC
(1999). The analysis corrects for double or triple counting of individuals in different
categories (i.e. some retirees are also contractors, SOme contractors are also dependents of
military personnel, etc.). From the Table in Appendix 4, off-post water use attributable to
Fort Huachuca is 2,560 acre-feet/year. This, added to on-post use, totais 4,915 acre-feet/year.

Appendix 4 is a good analysis, based on best available information, of water use attributable to
the Fort’s employees (military, civilian, and contractors) and their dependents, military
retirees, and military survivors. However, this may not reflect the complete effect that Fort
Huachuca has on the water use in the subwatershed. The local economy has expanded due to
the econornic effects of the Fort, For example, some businesses and the employees they
support probably would not be in the Sierra Vista area but for the Fort’s presence, even though
those businesses do not deal directly with Fort Huachuca. Also, some people probably move
to the Sierra Vista area due in part to amenities, such as shopping and entertainment, that
might not exist in a smaller community without Fort Huachuca. Accurately estimating the
number people in the subwatershed due to this aspect of the Fort’s influence on the local
economy is difficult, at best. However, the Fort has estimated that this factor adds an
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additional 1,228 people that would not live in the subwatershed but for the presence of Fort
Huachuca (Appendix 4).

Water usage per capita is the next figure that must be estimated. ASL (1998) estimated that
each person in the subwatershed uses approximately 164 gallons of water per day. Ina letter
to the editor in the September 5, 1999, edition of the Sierra Vista Herald, Sierra Vista City
Council Member Casey Jones presented data indicating per capita use for the three largest
water companies that operate in Sierra Vista is 120-126 gallons per day. Fort Huachuca uses
the figure of 150 gallons per day for per capita use on post (Appendix 4). If we use the middle
figure (150), and assume an additional 1,228 people live in the subwatershed as a result of Fort
Huachuca, then roughly 1,228 X 150 X 365 = 67,233,000 gallons, or 206 acre-feet per year
are attributable to these individuals. Added to the 4,915 from above, a total of 5,121 acre-feet
per year of groundwater pumping in the Sierra Vista subwatershed would be attributable to the
Fort’s presence.

Note that the 5,121 figure is composed of 1) groundwater pumping on-post (2,355 acre-feet),
2) pumping off-post due to military and civilian employees and contractors, and their
dependents, and retirees and survivors (2,560 acre-feet), and 3) pumping due to other
businesses and residences that otherwise would not be in the subwatershed but for Fort
Huachuca (206 acre-feet). The level of uncertainty in the components of the total increases
from 1) to 3). The estimate of groundwater pumping on-post is firm, groundwater pumping in
part 2) requires acceptance of certain assumptions, and thus is less certain, while the estimate
for part 3) is a best guess.

The Service presents the following alternative analysis for estimating direct, indirect,
interrelated and interdependent effects. Fort Huachuca (1998) applied an economic multiplier
of 1.684 to the Fort’s 10,362 person work force and estimated that Fort Huachuca supports
17,540 job equivalents in Cochise County. A small percentage (less than five percent) of Fort
Huachuca employees live outside the wate